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Why Oxweld bu 
the R-27 regu 


MAKE IT SIMPLE! So experience speaks to every 
manufacturer of equipment and appliances for industrial 
use. Nowadays quality alone is not enough. Workmen & 
lose valuable time with complicated devices. : 



















The Oxweld R-27 regulator is made of 23 parts. It is 
doing the same work that the older regulators did with 
33 parts. Its success is due to a combination of simple 
design, rugged construction and careful workmanship. 





The Oxweld R-27 is not a 
nozzle type regulator. It has 
exceptional flow capacity for 
this reason and will work 
without freezing. Several 
years of service in both high 
and low temperatures have 
shown it to be simple, sturdy 
and reliably accurate. 2 


Do you know that any part of the Oxweld R-27 
regulator can be completely replaced in less time than 
is needed to take apart older regulators? A minor point, 
to be sure, for replacements are seldom necessary, but 
it illustrates the simplicity of construction. 
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OXWELD ACETYLENE COMPANY 


CHICAGO LONG ISLAND CITY, N. Y. SAN FRANCISCO 
3642 Jasper Place Thompson Ave. & Orton St. 1050 Mission Street 
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AIRCO OXYGEN IS 99.5% PURE 
IN THE CYLINDER 





You are assured of High Purity Oxygen 
for Metal Cutting by using Airco Oxygen 


Every Airco Oxygen Cylinder 
is tagged with the above seal 
and bears this stamp— 








AIR REDUCTION SALES COMPANY 


Home Office, 342 Madison Ave., New York City 


Manufacturers of 
Airco Oxygen—Airco Acetylene—Airco Calorene—Airco Nitrogen 
Airco Neon—Airco Argon—Airco-National-Carbide 


Airco-Davis-Bournonville Welding and Cutting Apparatus and Supplies 


BIRMINGHAM CHICAGO JERSEY CITY MINNEAPOLIS RICHMOND 
BOSTON CLEVELAND LOS ANGELES OKLAHOMA CITY ST. LOUIS 
BUFFALO DETROIT MILWAUKEE PHILADELPHIA SEATTLE 


EMERYVILLE, CAL. PITTSBURGH 
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The Torch for Welders 
whose pride is perfect welds 


A Few Advantages of 
the Milburn Welding 
Torch 


Operates on equal pres- 
sures of oxygen and acety- 
lene. 

Eliminates flashback. 

Push its tip into the mol- 
ten metal—it welds on just 
the same. 


Simple, rugged, reliable. 


Best materials used. 


Approved by the Under- 
writers’ Laboratories. 


| Pee in and day out, under severe and varied conditions, \Mil- 
burn Welding Torches are performing satisfactorily. Better 
welding, greater economy and efficiency are advantages enjoyed 
by Milburn users. 


When you buy Milburn Apparatus, you are reaping the benefit 
of extensive tests carried on by leading industrials, railroads and 
government departments who have purchased and standardized 
on Milburn Equipment. 


The Milburn Welding Torch has an enviable record of perform- 
ance—one that has gained it leadership. Backed by 20 years of 
pioneering in the industry. 


Write for “Better Welding” Bulletin. 


THE ALEXANDER MILBURN CO. 


BALTIMORE, MD. 

















Founded by L. B. Mackenzie, 1916 








Reg. U. S. Pat. Office 
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Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 
most accurate information obtainable relating to weldn 
supplies. Ghe advertising section Salers the principal manufacturers 


of the United States. 





apparatus and 








ACETYLENE ( in Cylinders) 
Air Reduction Sales Co. 


Commercial Acetylene Supply Co. 
International an Co. 
Prest-O-Lite Co. 


ACETYLENE CYLINDERS 
Keith Dunham Company 
Pressed Steel Tank Co. 


AIR LIQUEFACTION OXYGEN PRODUC- 
ING PLANTS 


Keith Dunham Company 
Heylandt Sales Co. 


UMINO-THERMIC WELDING 
Metal & Thermit Corporation 


ALUMINUM SOLDER 
Aluminum Fix Co. 


G FURNACES 
General Electric Co. 
Westinghouse Eler & Mfg. Co 


4PRONS (Adbestes) 
Ideal Face Shield Co. 
Safety Equipment Service Co. 


INSULATED WIRE AND 
CABLE 
Central Steel & Wire Co. 


BLOW PIPES 
See “Torches.” 


BOOKS 
The Welding Engineer Pub. Co. 
Electric Arc Cutting & Welding Co 


BRAZING OUTFITS 
Air Reduction Sales Co. 
Harris Calorific Co, 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
an Ine. 

K-G Welding & cums Co, 
Alexander Milburn Co. 
Oxweld Acetylene oo. 
Torchweld Equipment Co. 


BRONZE FILLER Faas 
American Brass Co. 
Central Steel & Wire Co. 
Steel Sales Corp. 


BUFFERS 
N. A. Strand & Co. 
Wodack Electric Tool Corp. 


CABLE (Are Weld ) 
Allan Mfg. & Welding Co. 
Electric Are Cutting * Welding Co. 
es Blectric Co. 

Cc. H. Hollup Corp. 

Lincoln Bilectric Co. 
Seneca Electric Arc Welder Co. 
H. E. Steinbock 
Una Welding and Bondin Neg 
Westinghouse Elec. & Co. 
Wilson Welder & Metals 4g 


CARBIDE 

Air Reduction Sales Co. 
Shawinigan Products Corp. 
Union Carbide Sales Co. 


CARBON (Blocks, Paste, Electrodes, etc.) 
Air Reduction Sales Co. 
Blectric Are Cutting & Welding Co. 
Harris Calorific Co. 
National Carbon Co. 
Oxweld Acetylene Co. 


CARBON BURNING EQUIPMENT 
Air Reduction Sales Co. 
Harris Calorific Co. 
Imperial Brass Mfg. = 
International owe 
K-G bata ) ~ ah tting Co. 
Milburn, A Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 


CAST IRON SOLDER 
Aluminum Fix Co 


CONSULTING EN“VINEER 
BE. F. Hollinger 


CUTTING ELECTRODES (Electric Arc) 
Allan Mfg. & Welding Co. 
Electric Arc Cutting & Welding Co. 
General Electric Co. 
Lincoln Electric Co. 
National Carbon Co. 
Una Welding and Bonding Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 


LINDERS (Acetylene) 
Keith Dunham Company 
Pressed Steel Tank Co. 


CYLINDERS (Oxygen, Hydrogen) 
Wm. Wharton, Jr. Co. 


9: em ELECTRIC 
A. Strand & C 
Woduck Electric Tool Corp. 


ELECTRIC ARC WELDING OUTFITS 
Allan Mfg. & Welding Co. 
Aluminum Fix Co. 

Burke Electric Co. 
Electric Are Cutting & Welding Co. 
General Electric Co. 

man Blectric Machinery Co. 
Lineoln Electric Co. 
Seneca Electric Arc Welder Co. 
H. EB. Steitnboe'! 
Una Welding and Bonding Co. 
Welding Service Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 


ELECTRODES (Carbon Arc Welding) 
See “Cutting Blectrodes’”’ 


ELECTRODES (Metallic Arc Welding) 
Central Steel & Wire 
Chicago Steel & Wire 
Electric Are Cutting * Welding Co. 
General Electric Co. 
Lincoln Electric Co. 
Lincoln Steel Co. 
Page Steel & Wire Co. 
. BE. Steinbock 
Reid-Avery Co. 
Roebling, John A., Sons Co. 
Steel Sales Corp. 
Seneca Electric Arc Welder Co. 
Seneca Wire & Mfg. Co. 
Stulz-Sickles Co. 
Una Welding and Bonding Co. 
Welding Service Co 
Wickwire-Spencer 
Wilson Welder & Metals Co. 


ELECTRODE HOLDERS 
Allan Mfg. & Welding Co. 
Aluminum Fix Co. 
Burke Electric Co. 
Electric ty Cutting 4 a Co. 
Fibre-Metal Products Co. 
General “Electric Co. 
Cc. H. Hollup Corp. 
Lincoln Electric Co. 
Seneca Electric Arc Welder Co. 
H. B. Steinbock 
Una Welding and Bonding Co. 
Westinghouse Bilec. & Mig. Co. 
Wilson Welder ¢ Metals Co. 


ELECTRODE TIPS (Resistance Welding) 
Elkon Works, Inc. 


LYTIC OXYGEN AND HYDRO- 
GEN GENERATING EQUIPMENT 
International Oxygen Co. 


FACE SHIELDS (Arc Welding) 
Allan Mfg. Co. & Welding Co. 
Aluminum Fix Co. 
Burke Electric Co. 
Electric Arc Cutting & Welding Co. 
Fibre-Metal Products Co. 
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Genera! Electric Co. 

Cc. H. Hollup Corp. 

Ideal Face Shield Co. 
Lincoln Electric Co. 

Safety Equipment Service Co. 
Seneca Electric Arc Welder Co 
H. EB. Steinbock 

Strauss & Buegeleisen 

Una Welding and Bonding Co. 
Westinghouse Elec. & Mfg. Co 
Wilson Welder & Metals Co 
Willson Goggles, Inc. 


FILLER RODS 


Air Reductiom Sales Co. 
American Brass Co. 
Central Steel & Wire Co. 
Oxweld Acetylene Co. 

Cc. H. Hollup Corp. 
Lincoln Steel Co. 

Page Steel & Wire Co. 
Reid-Avery Co. 

Roebling. John A., Sons Co. 
Steel Sales Corp. 

Seneca Wire & Aare. Co, 
Stulz-Sickles Co. 
Torchweld Equipment Co. 
Wickwire-Spencer 
Welding Service Co. 


FIREPROOF PLASTIC MATERIAL 


Air Reduction Sales Co. 
Joseph Dixon Crucible Co. 
National Carbon Co. 

U. 8S. Welding Co. 


FLUE WELDERS (Electric) 


General Electric Co. 


UXES 

Air Reduction Sales Co. 
Anti-Borax Compound Co. 
Metal & Thermit Corp. 
Central Steel & Wire Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 


GLOVES (Asbestos) 


Ideal Face Shield Co. 
Safety Equipment Service Co 


GAUGES 


National Gauge & Equipment Co 
U. 8S. Gauge Co. 


GENERATORS (Acetylene) 


Air Reduction Sales Co. 
M. Keith Dunham 
Griesheim 

Imperial Brass Mfg. Co. 
Milburn, Alexander Co. 
Oxweld Acetylene Co. 


GOGGLES 
Ideal Face Shield Co. 
Safety Equipment Service Co 
Strauss & Buegeleisen 
Willson Goggles, Inc. 


GRAPHITE (Rods, ee. Paste, Etc.) 
Joseph Dixon Crucible Co. 


ae ae ty (Portable Electric) 
N. A. Strand & Co. 
Wodack Blectric Tool Corp. 
Stoody Company 


HELMETS (Arc Welding) 
Allan Mfg. & Welding Co. 
Aluminum Fix Co. 
Burke Electric Co. 
Electric Arc Cutting & Welding Co 

Fibre-Metal Products Co. 

General Electric Co. 
Cc. H. Hollup Corp. 
Ideal Face Shield Co. 
Lincoin Electric Co. 
Safety Equipment Service Co. 
Seneca Electric Arc Welder Co. 
H. E. Steinbock 
Strauss & Buegeleisen 
Westinghouse Elec. & Mfg. Co 
Wilson Welder & Metals Co. 
Willson Goggles, Inc. 
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Select the Wilson Welding Machine that 


Meets Your Own Operating Conditions 
| 








Wilson Type S Single-Operator 
Motor- Driven Electric Welding 
Machine. Designed for both pro- 
duction and repair work. Adapted 
for use wherever power is available. 
Capacity, 25 to 250 amperes. 


Wilson Type S eer 
Gasoline- Engine- Driven Electric 
Welding Machine. A complete, 
self-contained unit—may be easily 
moved and operated anywhere. 
Wilson Type S Single-Operator Capacity, 25 to 200 amperes. 


Belt-Driven Electric Welding 
x\\ 
* 
PY | 
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Machine. Belt-driven from line 
or counter shaft or for direct con- 
nection to gasoline engine. Capa- 
city, 25 to 250 amperes. 


Type S Features 


Every Wilson Type S ma- 
chine has a simple, compact 
control panel; a self-exciting 
generator; an arc that is easy 
to strike and easy to main- 
tain; a current adjustment 
by a simple turning of a 
field rheostat knob; a com- 
mutator that always shows 
less temperature rise than 
any other part of the ma- 
chine. The welding current 

Wilson Type S Single-Operator Gasoline- can be reduced to as low as Wilson Type S Two-Operator Stationery 
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Engine-Driven Electric Welding Machine, 25 amperes for welding Motor-Driven Electric Welding Machine, 
heavydutytype. Capacity, 25 to 250 amperes. thin-gauge metals. heavy duty type. Capacity, 25 to 500 amperes. 


With its simple construction, close regulation, rugged strength— 
superior engineering throughout—the Wilson Type S has proved 
itself a better welding machine. Its features — many of which are 
found in no other machine—make the Wilson Type S the choice 
for practically every kind of welding. And you can select the Wilson 
welding machine that meets your own operating conditions. Read 
descriptions above, and write today for full information and prices. 


WILSON WELDER & METALS_CO. INC.,,WILSON BLDG., HOBOKEN, N. J. 


WILSON 


WELDING MACHINES AND WELDING WIRE 
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ROGEN 
Gas Products Association 
International Oxygen Co. 


HYDROGEN GENERATING PLANTS 
International Oxygen Co. 
LEAD WELDING UNITS 
Air Reduction Sales Co. 
Harris Calorific Co, 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Hoke, Inc. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 
U. S. Welding Co. 


LIGHTERS (For Gas Torches) 
Air Reduction Sales Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Stevenson Distributing Corp. 
Torchweld Bquipment Co. 
U. 8S. Welding Co. 


MANIFOLDS 

Air Reduction Sales Co. 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 

Interna en Co. 

K-G Welding & tting Co. 

Milburn, Alexander, Co. 

Oxweld Acetylene Co. 

Torchweld Equipment Co 
MECHANICALLY OPERATED CUTTING 

A WELDING TORCHES 

Air Reduction Sales Co. 

Oxweld Acetylene Co. 

Torchweld Equipment Co. 
MOLDING MATERIAL 

See “Fire Proof Plastic Material” 


MONEL METAL RODS AND ELECTRODE 
Central Steel & Wire Co. 
Wilson Welder & Metals Co. 
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NEEDLE VALVES 
Air Reduction Sales Co. 
Harris Calorifie Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 


NITROGEN 
Air Reduction Sales Co. 
Gas Products Association 
Linde Air Products Co. 
International Oxygen Co. 


OXYGEN 
Air Reduction Sales Co. 
Gas Products Association 
International Oxygen Co . 
Linde Air Products Co. 


OXYGEN PRODUCTION PLANTS 
Keith Dunham Company 
Frankfurter Maschinenbau. 
Heylandt Sales Co. 


PREHEATING DEVICES AND OVENS 
Metal & Thermit Corp. 


RAIL BONDS 
Una Welding and Bonding Co. 


RAIL JOINT WELDERS 
Una Welding and Bonding Co. 


REAMERS (Portable Electric) 
N. A. Strand & Co. 
Wodack Blectric Tool Corp. 


REGULATORS 
Air Reduction Sales Co. 
Frankfurter Maschinenbau. 
Griesheim 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, ‘ 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 
Welding Service Co. 


TANK CONNECTIONS 
Air Reduction Sales Co. 
Harris Calorific Co. 

Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 


THERMIT WELDING 
Metal & Thermit Corp. 


TORCHES (Welding and Cutting) 
Air Reduction Sales Co. 
Griesheim 
Harris Calorific Co. 

Hoke, Inc. 

Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 
Welding Service Co. 


TRUCKS (Cylinder) . 
Air Reduction Sales Co. 
International Oxygen Co. 
Torchweld Equipment Co. 


VALVES 
Air Reduction Sales Co. 
International Oxygen Co. 


ee COMPOUND (for Shape Weld 


ng 
Air Reduction Sales Co. 
Harris Calorific Co. 
Joseph Dixon Crucible Co. 
National Carbon Co. 


WELDING ROD HOLDERS 
Cc. Sorensen 


WELDING RODS AND WIRE 
See “Electrodes” and “Filler Rods” 
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P 
Page Steel & Wire Co.......... 
Pressed Steel Tank Co....... Rises 
The Prest-O-Lite Co., Inc......... 


pS a re eer 
Roebling, John A., Sons Co..... 


Ss 
Safety Equipment Service Co 
Seneca Electric Are Welder Co 
Seneca Wire Mfg. Co........... 
Ce Deen ewes cbwececccac. caaee 
Shawinigan Products Corporation 
Be OU eee : 
eB ee 
Stevenson Distributing Corporation 
Straus & Beugeleisen.......... wee 
+ es Ae 
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T 
Torchweld Equipment Co........ 


U 
Una Weldig & Bonding Co.... 
Jnion Carbide Sales Co....... 
EE Se 


w 
Westinghouse Electric Mfg. Co 
William Wharton, Jr. & Co., In 
Wilson Goggles, Inc........... 
Wilson Welder & Metals Co.... 
Welding Serviee Co....-........ , 
Wickwire-Spencer .............-..5- 


P| 
There’s No Waste Moti H 
Y OU can undoubtedly reach a large number of good firms through an advertising campaign 
which is concentrated in papers reaching selected industries, and reach along with them thou- 
sands of readers who are not and never will be concerned with welding—that’s waste. You pay 
a needlessly high price for the interest that’s there, and you make a decidedly less effective impres- 
sion on that interest than if you used a less expensive campaign in The Welding Engineer, which 
reaches the concentrated interest of the country. In these pages you talk to the right man, in the 
right plant, at the right time. That’s efficiency. ; 
“ : ? 
Ask for a copy of “The Welding Industry’ 
The Welding Engi S. Dearborn St., Chi 
e Welding Engineer 6085S. Dearborn St., Chicago 
-4 i | 
ALPHABETICAL INDEX TO ADVERTISERS 
A H 
Air Reduction Sales Company........... 3 
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- L 
Joseph Dixon Crucible Co............... 47 RAMON Se: OIDs oo ce cccccasvedoc vena 11 
Keith Dunham Company............... 42 (inde Air Beebucte Go... 1)... eset 
E 
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Wodak Electric Tool Corporation.. 
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UNION CARBIDE 


WORLD’S BEST QUALITY— HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large Stocks of Union Carbide 
in all regular commercial sizes are 
carried at each of Union Carbide 
Sales Company's Warehouses listed 
below. 

Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 





Generator Sizes of Union 
Carbide 
Packed in 100 Pound Drums 
3Y4in.x2 in. (Lump) 
2 in.x Yin. (Egg) 
1Y%in.x % in. (Nut) 
Y4 in. x yin. (Quarter) 





For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting and Cooking Plants, Con- 
tractors’ Torches and Flare Lights, 
and numerous other pieces of 
Acetylene generating apparatus de- 
signed for the use of one of these 


sizes of Carbide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 
California and Sansome Sts. 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 
Shipments Always Made On — Orders Are Received 


A 
2329 First Ave. N. 
16 S. Commerce St. 





ARIZONA 
ssesedbeatoredessecoces 42 S. Central Ave. 
ARKANSAS 
PTTTTTTT TTT TTT Rogers Ave, 
pabeeseerdsscecressore 1400 E. 6th St. 
CALIFORNIA 
PYOSRO. o vccccccrcvcesecesss ceccesccecs 982 Hf St. 
Los Angeles... ....cccccesccccceses 639 Gibbon 8t. 
Oakland. ..ccccccccccccccccces See San Francisco 
Sacramento. ......sssveveceseesecs 1717 Third St. 
Gam DIG. .ccccccccsccccccccccess $01 Fourth St. 
San Francisco....Balfour Bldg., 351 California St. 
BtOGMAEM. 2c sevccccccccccoccccece 748 S. Union St. 
Taft. cccccccccccccsesecccecessccse 130 Center St. 
COLORADO 
DGRVEE, oc ccccccsscceces Nineteenth and Wazee Sts. 
CONNECTICU' 
East Hartford..........+essee% 225 Prospect Ave. 


DISTRICT OF COLUMBIA 


Washington....New York and Florida Aves., N. E. 
FLORIDA 
Jacksonville...... P. O. Box 473, 1008 E. Bay St. 


Miami, P. O. Box 390, 113 N. W. Twenty-third St. 
Tampa. .P. O. Box 1303, Eliamae Ave. and 13th St. 






GEORGIA 
Atlanta....Haynes & Rhodes St., P. O.. Box 1594 
BavaGNGh.ccccctvececcscacecscoses 725 Wheaton St. 
maues 
CRIGRGD... csccdsccccccscnes 122 8. ee Bivd. 
DGMVENOs < cocvchscocccescsatescvocce 1l Oak St. 
Decatur..... 133 W. William St. 
East St. Louis... .ccccccccsccesess 700 Broadway 
Eldorado. . -856 8S. Fourth 8t. 





Harrisburg... . .. Jackson and Bevmend Aves. 
farion........315 S. Granite St., P. O. Box 747 
Monmouth, .......scccsccsecsess 08 8S. First St. 
Poors. cccccccccccesece ++++-100-110 Edmund ~ 
Qs c cciveccaevecccetocseees $813 Delaware St. 

pedeccesors coveccee «+++-220 Prairie St. 
ByORNR ss onc ceccccevcecoses 1000 E. Monroe 8st. 
DEON sco bc peertcccssvseses 501 E. Hickory St. 

INDIANA 

WOERIIA, Cin cntcccsccccogare 1401 E. Illinois St. 
Ck. errr SS ee 2206 Broadway 
Indianapolis. .......-.se+0% 330 W. New York St. 

Becccvcsoccvcsocceccs 412 East Tutt St 
BESO, Tr ccesccconth cvcevses 541 N. Fifth St 

IOWA 
Davenport........+s+0 devescese 118 Harrison St. 
Des Moines. .......seesseeee Third and Elm Sts. 
Dubuque............ Eighth and Washington Sts. 
Fort Dodge......... Central Ave. at Sixteenth St. 
GUUS. 0. ee cence ewes 207 S. Washington St. 
Sioux th Sebeweawed 410 Court St., P. O. Box 398 
Wattthe. covcescvesenbiscanel 1209 E. Fourth St. 
KANS 
PUB. 0c cc ccicwcsscnmen 1201 North Broadway 
Baltes. ccccccecceoscessgunenneoaten 154 N. Fifth St. 
Wichita......600 W. Douglas Ave., P. 0. Box 951 
— 
AMG cccocrvecccccedémonseses Bassecccesvccecce 
Central City ecccccocsobnonct cede ..306 Broad St. 
Hazard..... cbscceces $46s6cduaveta’ 107 Main St. 
LexingtoOm.....++ee00 -Third St. and Walton Ave. 
Louisville...... oocconet Jackson St. and River Rd. 
Middlesboro...........+..- 1701 Cumberland Ave. 
LOUISIANA 

Monroe........++ 219 Walnut St., P.. 0. Box 1280 
Ment: GUNA. Loc cksag othe eens 118 N. Front 8t. 


Shreveport........615 Market St., P. 0. Box 62 
E 
PUR bss wake psccb dsc cue cas 48 Commercial St. 
MARYLAND 
Baltimore..........+++.++++--19 E. Lombard 8t. 
Cumberland. ...P. 0. Box 172, ae x George ps 
MASSAC UsETTS” 


dkny bes casecee ctueny 539 Concord Ave. 

ERG ss xcnweWicssongbubem « ‘a Roa 

WEtnnsccncescssavs fee 242 Canterbury St 
MICHIGAN 

ie a 5785 Hamilton Ave. 

Grand aaabiese=e*s --435-459 Ionia Ave., 8. W. 


Iron Mountain 





seseveseseesees 3 Stephenson Ave. 
Iron River. 321 Carnegie roe P. O. Box 357 
rg I Ree GE 232 E. Ayer St. 
NN EEE AN. 511 E. Vine St. 
SOA, hs a ccccodeticuceevenaen 518 S. Water St. 
Ps <20ccqsenneeneian 617 E. Shiawasee St. 
Ter ee 59 W. Western Ave. 
See 1830-1840 N. Michigan Ave. 
i i NE ee ee ais Ce eee 
MINNESOTA 
a TT 334 N. First St. 
SS eee 402-404 Pike St. 
Virginia....sesesecesceesseese-413 Chestnut St. 
. MISSISSIPPI 
Vicksburg. ..... 1701-08 Levee St., P. O. Box 322 
i MISSOURI 
Mees Oe. <.ccvsssceveea 1422 St. Louis Ave. 
ie GUUGIR. cocccccvatsenbanetana 920 8. Sixth St. 
ee ne (See East St. Louis, Ill.) 
MONTANA 
Geent Walle. <.ccrvssdensvanvet 420 Second St. 8. 
* NEBRASKA 
Grend Weland. .occovecccvececesss 311 West 4th St. 
GHRED y vo cccucageutuss sean 1007-9-11 Jones St. 
NEW JERSEY 
Catadan, ...sccsccccesecces Front and Division Sts. 
Oe 251-55 Ridgewood Ave. 
NEW YORK 
BEARS. 000 cccsoccecscevenesacs tan 108 Third Ave. 
eee 85 Prospect Ave. 
Brooklyn.........+. ccosccces -.1085 Grand Ave. 
Buffalo...... poeeeceeccescevees 171345 Genesee St. 
GOROUR vcccccscoccicsscncs coctes 61 Exchange St. 
Kingston............. O'Neil St., Near | sementpiped 
Pees ~ Felis oo oc ck unvecssseeeesabindesssecesss 
Poughkeepsie...... Smith St. and C. N. "E. R. RB. 
PUNED, ov ccccetccoesegbeeces 376 W. Water St. 
WRB cccccccvceccoccesestoscesades 135 Hotel St. 
WaRettOWR. cccccccccesesecenccnenéecs 438 Court St. 
Whitehall... scccsccosessssseseeces 35 Main St 
none CAROLINA 
Charlotte........ 205 W. First St., P. O. Box 777 
pS SoS McCullough ‘and Lenoir Sts. 
We AEENSUOR « 0 ¢.0:04%0 ncan 6600 SRS eben 612 Surry 8t. 
rs Ss ee 700 . Goldsboro St. 
NORTH DAKOT 
Fargo....... Ssecabedes or a N. P. Ave. 
OHIO 
\  MPOPEET ET Pore Til) la 97 East South St 
Pe Te ee Corner Factory and Moore Sts. 

















NE «0 ccccccsccesdene 618 Mulberry Road, 8. E. 
Cincianatl. .. .ccccusccsececesdoseye 67 Plum 8&t. 
Ga occ cvcxtavesrsatiees .1342 Hanna Bidg. 
COI v.05 oo cacscveveeent 8enns 830 Dublin Ave. 
is 6 che civccktecedsasee 104-114 8. Wayne St. 
GaRIparls, .. ccccccccssgveees eeseee 700 First Ave. 
ee RT tt eee ae .-.-3388 E. High St. 
POGUES. cc co cccccccesousesunes 143 EB. Fifth 8t. 
CNET, 66 cece écccsiveded 343 N. Seventh 8t. 
er eee ..414 8. Erie St. 
Youngstown.......++ +++. Jones gf Brittain Sts. 
eer Main Second Sts. 
OKLAHOMA 
Perr Chestnut and Adams Sts. 
McAlester........+ -.+-31-37 East Chickasaw St. 
Oklahoma City.. ar E. Washi St. 
BME. 0.00 setevecedvn ....-See West Tulsa 
West Tales. .ccccsccccessneses ..1402 W. 17th St. 
OREGON 
Pestlan@s ove. s.csccresnsenewe ith and Hoyt Sts. 
PRNNSVEVANIA 
ATER, . 0 0.00 ccccccccenenes .-811 Gordon St. 
BOOP we 6 cee cccccctesgsecteyes ...486 Third > 
DUENDS oo 600s ctsane Weber Ave. and 
BRD. owen naccccdsee seecseee Se t Sasstras St 
Greensburg. ......+seeececee ark a George 
Harrisburg......... osesueseceeccie Te Eee 
BEES, «00 svc ccgsvengeeaeneess 223 EB. Mine St. 
Johnstown........ Messinger St. and B. oO. RB. B 
Philadelphia........ Delaware Ave. and Brown 8t. 
Philipsburg. ...... North Front St., P. O. Box 146 
Pittsburgh...... 1202 Chamber of Commerce Bi 
Pottsville. ........++. — and Sanderson St. 
BOTAN. 2.22. ccccccvcccessace «++-225 Vine St. 
Shamokin. ........-++se+ .-Fifth and Walnut Sts. 
Sharon. ... 200s Budd St. and South Irvine Ave. 
BpanP*ler. ....cccvocccsesscsesss ..++-Bigher Ave. 
Wilkes-Barre . 150-156 B. Northampton - 
Williamsport. ......-..+.. ...Canal and Court Sts. 
SOUTH CAROLIN. 
Charleston......-..+ssses abdend Wentworth St. 
SOUTH ‘DAKOTA 
Watertown. ....0.+.+-..s0 224 First Ave., N. W. 
Chattanooga....... .600 E. Tenth St 
Knoxville. ...201-211 Randoiph ‘St., te 0. Box 1431 
Memphis........ 2 dbees oeasns Main 8&t. 
Nashville. .....+s0- Ses eee 104- 108 Broadway 
8 
Amarillo.......- 101-105 — St., P. by Box 697 
Beaumont.......2.-+¢0+ owes 366 Li -. 
DAB. cs ccvcccecvcecsnnenese “1118-28 Jackson St 
Th POR. wesc vensccsedditeuert 1601 Maggoffin Ave. 
Fort Worth........++ esocccseceessllll Lamar St. 
TEGUBIOR «.. oc coc vcccvccesssseea 812 Live Oak St. 
San Antonio.......++s6+ Duvail and Mesquite Sts. 
rattan ccacceeeeesell? Hast North First St, 
WOCRs » « o.0s2a0enshents ene .315 §. Thirteenth St. 
w ichita Paiis....1507 Lamar St., P. 0. Box 1002 
UTAH 
Salt Lake City......... 108 W. Second South St. 
VI NIA 
Lynchburg.......» eeseveeeeeesl324 Commerce St. 
Norfolk.....esceses Ncoae ~+++-120 W. Plume St. 
Richmond. .......+-ss+2 ‘Itth ‘and East Cary Sts. 
ASHINGTON 
Beattle. .. .ccccoccaces ~++++-304 Railroad Ave., S 
Spokane... -ccccocstssouss ++ees+e-163 8. Post St 
Bluefield. .....+seecccceses oseees Roanoke St. 
Charleston.......+++ “Broad St. and K. & M. R. BR. 
Claxasbers. oevesecsonsherwae .608 North Third St. 
Elkins. — Railroad Ave and First Bt. 
Fairmont........ ‘Auburn St. we hy & O. BR. R. 
Huntington. ....+.« .++..Seventh A’ and Elm &t. 
Morgantown.......« eseccccccevene  Dnivers ity Ave 
Mount Hope.....cedseccessecescseed. O, Box 416 
Mullens........ cts stccececcase, O. Bex ST 
Wheeling. ..... PL -third = a = 
Williamson.... ° , P.O. 
ONSIN 
Appleton. ....+.+se. sacveceess+.009 N, Lawe St. 
Ta Cr0ese.....cc000 -seeeseseKtont and King Sts. 
Madion......++++++++ 00. 018-39 Cee oes. 
Marshfield........+++ ° . 
Milwaukee. .... ceecceeesese- O19 Trowbridge Ave. 
WYOMING 


Casper........222 Industrial Ave., P. O. Box 973 


UNION CARBIDE IS EASILY OBTAINABLE EVERYWHERE 
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SWEDOX 


WELDING RODS, WIRES and ELECTRODES 





SWEDOX Welding Rods and Wires, differing 
widely in chemical and physical properties, have 
one common quality. Each brand is made for 
a particular welding requirement. 


When you consider the care that must be exer- 
cised in the selection of metal for different con- 
struction requirements, it becomes apparent that 
equal care is necessary in selecting filler material 
for welding the joints in these constructions. 


The SWEDOX line has been developed so as to 
furnish on each welding job the welding wire 
which will enable the welder to get the most 
satisfactory result. There is a SWEDOX wire 
for your work. Try it, and you’ll know why 
SWEDOX customers come back. 














CHICAGO, ILL. 
4545 S. Western Blvd. 
Latagette 8500 


DETROIT, MICH. 
5001 Bellevue Ave. 
Liacola 6780 


Main Warehouses and General Offices, Central Steel & Wire Co., Chicago. 
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N) He states; 


“IT like a Lincoln machine because it 
gives an easy operating arc and 
enables me to do more and better 
work. ” 

See letter below 





= ae a. an 20 a) @) @) 40 @) 40 4) 2) 2) 2 gy oe 


L<es:0:50:=5°:56: 225-5005 20°52 = SS SS SS SS SS 
Me : 5 





oD. _&> 





The Lincoln Electric a Cleveland, Ohio 



















The Welder’s Guide 
In Using Norweld 


Keep the white cone over the puddle 
and the end of the filler rod in the 
puddle. 








Do not let liquid steel flow over on 
cooler metal. 


Use just enough heat to com- 
plete fusion. = 


A sticky rod usually indicates that 
puddle is too small. 


Consider weleptlity when selecting 
Tank material 


Good only speed produc- 
tion Re hh A in controlling 
expansion and contraction. 

















Com e penetration is a primary 
req be of aneed tontrosem. 


Avoid designs that cause seams to 
cross one another. 


Weld longitudinal seams first and 
end welds last. 








Very little reinforcement is desir- 
able on single-V welds. 


Good filler rod is necessary to 
secure the tight seams that are re- 


quired in tank 


Proper beveling is a better-way to 
secure penetration than using an 
oversize flare. 
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ef Nickel Silver, Phosphor Bronze, Wire Rope. 
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A Booming Industry 
Uses Norweld Rods 


The rigid welding rod requirements of the Electrical 
Refrigeration Industry are being met with Norweld rods. 
The above photograph shows Norweld rods in use on the 
tanks of one of the largest companies in the field. [Name 
on request. } 

Norweld is a copper coated, low carbon, soft wire for acety- 
lene welding; uniform in quality; recommended for welding 


of wrought iron, steel, tanks, boiler plate, sheets, angles, flues, 
etc., where higher tensile strength is required. 


A Welding Rod for Every Job 


In Acetylene and Electric Welding 


Large stocks of welding rods—a rod for every job in both acetylene 
and electric welding—are carried in our Chicago Warehouse for 
immediate shipment. A few important kinds are listed below: 


Norweld Special A* Hicarweld....... A®&Et Elecweld........... E 
Norweld......... A ManganeseA&E Steelweld..... ye eaes E 
Castweld........ A Nickelweld <a A&E Wilson Color-tipt ..E 
Bronzeweld ..... A Elecweld Special E Vanadweld......... E 





} STEEL SALES CORP., 129 8. Jefferson St., Chicago WV ad 
Gentlemen: Please send us samples of the following rods:— 











1 

1 

129 South Jefferson Street Ido—[JEle. DAC. [DC [Acetylene Welding. 

CHICAGO, ILL. a : 

} J, Ap Roesch, je. President vr ae | 
1 mnie rn ann opr See is 
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REGULATORS 


a 


TANK 
VALVES 


SPECIAL 
BURNERS 


Acetylene Generators 
(U. S. MODEL) 


“a THEY ARE:—Efficient; sturdily built; simple to 





operate; of long life; tried and proven thru years 
of usage; are available at greatly reduced prices in 
|] GASAVERS sizes of 20, 30, 50, 100, and 200 pound capacities, 
stationary or portable type. 

THEY WILL:—Insure gas supply; furnish pure 
acetylene, hence better welds; decrease welding 
costs to a marked degree—Write for catalog. 











“‘The Most Complete Line in America” 


THE HARRIS CALORIFIC COMPANY 


2828 Washington Ave., Cleveland, Ohio 


With which is new merged the U. S. Welding Ce., formerly of Minneapolis, Minn, 


COMPLETE 
OUTFITS 





AUTOMATIC TORCHES 
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RACO WELDING RopDs 


America’s Standard 





Are now produced in their 
new,, modern and larger home 


Larger production—lower costs — 
better service, is the result. 


Our New Plant: 


The new and modern wire 
drawing mill for the increased 
production of RACO Weld- 
ing Rods, is located on the 
property of the Bethlehem 
Steel Company at Sparrows 
Point, Md., immediately adja- 
cent to their rod mill. The 
Bethlehem Steel Co. furnishes 
us all the special iron and 
steel used, thus enabling us to 
control entire manufacture 
from ore to finished rods. 


SS 
Our Policy: 


This Company produces 
RACO Welding Rods only. 
It has no other welding in- 
terests but devotes all energies 
to making good rods and pro- 
viding trustworthy _ service. 
This is your guarantee of ab- 
solute satisfaction. 











RACO WHITE LABEL 


Genuine American Ingot Iron Wire 

for Electric Welding: 

This new wire is of extremely low manganese content, 
with all impurities and gases held to an absolute mini- 
mum. 


It is equal in every respect to Norwegian or Swedish 
Imported Wire and far superior to the usual Mild Steel 
Wire. The elements which gave so much trouble in the 
latter are entirely eliminated. 


Our modern equipment and economies in manufacture 
enable us to offer RACO Genuine Ingot Iron Rods at 
a price no higher than that of ordinary Mild Steel Rods. 


RACO RED LABEL 


Genuine American Ingot Iron Wire 

for Oxy-Acetylene Welding: 

These rods are made of the same raw material used in 
production of RACO White Label rods. To secure the 
absolutely clean surface essential to Oxy-Acetylene Weld- 
ing these rods are copper coated. 





Samples for test purposes furnished on request 








REID-AVERY CO., Inc. 


Works: Sparrows Point, Maryland 


Main Office: 21st Street and Washington Ave., 


PHILADELPHIA 
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G~E Automatic Arc Welders 


Increased Production 1007, 
Decreased Power Costs 80 fo 
PRE Saved per year $] 5,000 


to the Welding Industry: 





- WD Arc Weldere— These results are being obtained at the plant of 
oa one the Wm. B. Scaife & Sons Co., Oakmont, Pa. 
Constant Potential —manufacturers of high quality range boilers 
Sets—for several 
operators and tanks. 


Arc Welding Resist- 


geo General Electric automatic arc welders are pro- 
o.... ducing similar results in many boiler and tank 
repetition work shops. General Electric will be pleased to demon- 
Complete information end strate what these welders can do for you. Write 
——a or phone, now, to your nearest G-E office. 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y.. SALES OFFICES IN ALL PRINCIPAL CITI 











6-17-26 
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Improve the weld 


SHEATH 

















CORE~_ “ed 


The confined arc of G-E Welding Elec- 
euele (mC Mmelelectielue Mehwmselerlytettamaats fax 
around the core, in a sheath. Theré is 
etome Coxr we be We ev-tatelbtotcomeolelells yt erteleye tele 
fore the actual melting down of the 
eater eVitCameCoeelaelc mmm Melo elth ai arcuesentacee 
positive force that drives the welding 
material from the tip of the elec- 
trode. The result is deep elaetaeateleler 


G-E Welding Electrode is made in three 
types; for cast iron, steel and overhead 
work. Try it. You will obtain these 
advantages: 


Arc stability 

O7erere mm attjreye 

evap rome (aererstateye 

| i dcesetcartolemelttual (musa let 
| » Speed 


Low cost 


Special Distributors for 


American Steel Engineering Co., Hendrie & Bolthoff Mfg. & Supply 
10 South 18th St., Philadelphia, Pa. Co., 
also Denver, Colo. 
Oliver Building, Pittsburgh, Pa. 
Matthews Electric Supply Co., 
Bird-Potts Co., Ale. 
TYPE A Atlanta, Ga. 1823 First Ave., Birmingham, Ala 
recommended for cast iron ic The C. S. Mersick & Co., 
rien exes: Re Given Co 
P. F. McDonald & Co. 
Harron, Rickard & McCone, A . ’ a 
for steel 139 Townsend St., San Francisco, Cal. 17 King Terminal, Boston 27, Mase 
TYP Robert artwe National Welding Equipment Co., 
EC 353 Geer tet St., aa Angeles, Cal. 223 Main Street, San Francisco, Cal. 


for overhead welding Root, Neal & Co., 





MERCHANDISE 
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th the confined arc 


% 


OU omee user lcccemrlaumey: 
G-E Welding Electrode, 
shown below, gives remark- 
able penetration—higher' 
speed welding. The result 
is increased production. 





G-E Welding Electrodes 


Joseph T. Ryerson & Son, Inc., Strong, Carlisle & Hammond Co., 
Chicago, Ill., also, Cincinnati, O. Cleveland, Ohio 
Detroit, Mich., St. Louis, Mo. Whloa Teen Waste, 
Spokane, Wash. 
Seattle Hardware Co., 
Seattle, Wash. Virginian Electric Inc., 





Charleston, West Va. In absolute reliability of 

Southern Electric Co., Pa ee a garter bay 4 — a _ 
Baltimore, Md., also, Charlotte, N. C. 126 Liberty St., New York, N. Y. , pers 

Norfolk. Ve... ti ¥ to G-E Arc Welders. They 

> oe “> W. A. Ramsey, Ltd., are available in all sae, 

74 Queen St., Honolulu, Hawaii types—for either hand or 

Nar he = Met Rinetele — automatic operation for 

Suites, Tanne, sreqeets Zpase Welding Service single or multiple-operator. 


Oklahoma City, Okla. 50 Church St., New Stork, N.Y. 


ELECTRIC] 


4 ae 7. ee eR Pe ee. o Ouom N RC oe 


—_ 
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Dependable Quality and Service 


HE economies which you will effect by using the Gas Welding and Cutting 
Processes will depend quite largely on the quality of the gases you use and the 
promptness with which your requirements are taken care of. 


The G. P. A. Plant in your viginity is ready to furnish you gases of uniformly 
high quality and give you most prompt service. 


The G. P. A. Standard of Purity for Oxygen has always been “99.5% pure, 


or better.” 


ALABAMA 
1 Bizmingham—Daraee Oxygen 


Birmingham — Standard Gas 
Products Co. of Alabama. 
*Mobile—Louisiana Oxygen Co. 


CALIFORNIA 
hee Compressed 
as 

tLos Angeles—California Com- 
ressed Gas 

*Oakland — <Caliornia Com- 
pressed Gas 

t*Rediding ~ California Com- 
pressed 

Pr pty mom ERE Com- 
pressed Gas Co. 

t*San Francisco — California 
Compressed Gas Co. 

t*San Jose — California Com- 

pressed Gas 

t*Stockton — California Com - 

pressed Gas Co. 


COLORADO 


1Denver—Coneaee Compressed 
as Co. 


GEORGIA 
tAtlanta—Burdett Oxygen Co. 


ILLINOIS 


tChicago—Acme Oxy 
pens Oxygen & Geren 


tSwift and Com 
t Peoria—Electrox 7 oe. 


INDIANA 
t*Evansville—Kentucky Oxygen- 


Hydrogen Co. 
egeagese—tntinnn Oxygen 
Logansport—Logansport Oxy- 


t*South Bend—Burdett Oxygen- 
Hydrogen Co. 


IOWA 
+Bettendorf — Bettendorf Oxy- 
gen-Hydrogen Co. 


KENTUCKY 
tLouisville—Kentucky Oxy gen- 
Hydrogen Co. 


LOUISIANA 
New Orleans—Louisiana Oxy- 


gen Co. 
—e — The Bain-Beaird 
‘0. 


MARYLAND 
PBaishnare—fouthere Oxygen 


MASSACHUSETTS 
tEverett—New ~egone Com- 
pressed Gas Co. 
MICHIGAN 


tDetroit—Burdett Oxygen Co. 
of Detroit. 

Wall. Bros. Co. 

*Grand Lg ay Ft a Rapids 


Welding & Su 
Muskegon — Mness Ox- 
Hydric Co, 


MINNESOTA 
aba try a sar amanae Gas 
0. 


MISSOURI 
Weeee City — Kansas City 


tOx-Hydrogen Mig. Co. 
MONTANA 


+Butte—Mountaineers Welders’ 
Supply 


NEBRASKA 
Omaha—The Balbach Co. 


NEVADA 
*Reno—California Compressed 
Gas Co. 


NEW JERSEY 


+tNewark — International Oxy- 
gen Co. 

t*New Brunswick—International 
Oxygen Co. 

t*Paterson—International Oxy- 

t*Plainficld—tnternational Oxy- 

Teenton = Paschall Oxygen 
Company. 


+*Trenton— International Oxy- 
gen Co. 


NEW YORK 
t*Brooklyn— International Oxy- 
gen Co. 
t*Long Island — International 


Oxy 
t*New "Fork—International Oxy- 
gen Co. 


NORTH CAROLINA 
Charlotte—Carolina Standard 
Gas Products Co. 


OHIO 


tCanton—Buckeye Oxygen Co. 
eee ae Valley Oxy- 


n Co, 
+Cleveland — Burdett Oxygen 
o. of Cleveland. 
*Cleveland—Clarke Chemical Co. 
Columbu s Products Co. 
+Dayton — Da aon ay “i 
Hydrogen 
+Niles—Ohio Gabaen. *Co. 
tToledo—International Oxygen 


Co. 
Wickliffe — Clarke Chemical 
Co. 


OKLAHOMA 


+Oklahoma City—Burdett Oxy- 
gen Co. of Oklahoma City. 


OREGON 


tPortland—Portland Oxygen & 
Hydrogen Co. 


PENNSYLVANIA 
t*Allentown — Paschall Oxygen 


Company. 
{*"LancastenPeschall Oxygen 
*Philadelphia—Burdett Oxygen 
‘0. 

tr ona, sas Oxygen 
0. 

+Pittsburgh—Burdett Oxygen & 

Hydro Co. 

tVerona—International Oxygen 
0. 
t*York—Paschall Oxygen Com- 
pany. 
RHODE ISLAND 
*Providence — New England 
Compressed Gas Co. 
TENNESSEE 
TCeettangoe eartes Oxygen 


oO. 
+*Johnson City—Kentucky Oxy- 
gen-Hydrogen Co. 
aa re ie— SSurdett Oxygen 


t*Knoxville~Kentucky Oxygen- 
Hydrogen Co. 

ee, — Memphis Oxygen 

+*Nashville — Burdett Oxygen 


0. 
+t*Nashville—Kentucky Oxygen- 
Hydrogen Co. 


TEXAS 
Beaumont—M a gn 
Products Co. 
*Dallas—Burdett Oxyge 
Texas. 
Ft. Worth — Burdett 
Co. of Texas. 
*Galveston—Gregory Aut 
ply Co. 
tHouston—Magnolia Gas P 
ucts Co, 
*Ranger—Burdett Ox, gen 


of Texas. 

*Waco—Burdett Oxygen Co. of 
Texas. 

*Wichita Falls—Burdett 
gen Co. of Texas. 


UTAH 


tSalt Lake City—Utah Com 
pressed Gas Co. 
ae ien—Utah Compressed Gas 


VIRGINIA 
T*Norfolk— Portsmouth Oxygen 
Corporation. 
tPortsmouth— Portsmouth Oxy- 


gen Corporation. 


WASHINGTON 
T*Bellingham—W ashington 
Compressed Gas Co. 
T*Everett — ashington Com- 
pressed Gas Co. 
tSeattle — Washington Com- 
pressed Gas Co. 
T*Tacoma — Washington Com 
pressed Gas Co. 


WISCONSIN 
t*Appleton — Universal Oxygen 
t*Fond du Lac—Universal Oxy- 
gen Co. 

he. Bay—Universal Oxygen 

‘0. 

tKenosha—Wisconsin Oxygen & 
Hydrogen Co 

T*Madison — Universal Oxygen 

t*Manitowoc — Universal Oxy- 
i oO. 

tMilwavkee— Universal Oxygen 


0. 
eee Univerea) Oxygen 
°. 


Gas Products Association 
140 So. Dearborn St. 


Chicago, Ill. 


First to Advocate High Purity Oxygen 
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200 amp. Portable 
Set—the Westing- 
house “Emergency Man 
on Four Wheels”—general 
service and repair set. 


It Can Be Welded 


Parker Young Co, Lincoln, N. H. repaired ' E lec tr ica lly : 


this waterwheel casing of a paper 

machine at a cost of $200. A new casing HE ever-widening circle of arc 
would have cost $1000. welding applications involves 
new fields and greater possibilities 
every day. For every application, 
in production or repair work, there 
is a Westinghouse set that will 
serve best—designed to meet 
special conditions and built to 
Westinghouse standards of dur- 
.ability and efficiency. 





Westinghouse Electric & Mfg. Company 
East Pittsburgh Pennsylvania 
Sales Offices in All Principal Cities of 


This cast iron tire mould was repaired by the United States and Foreign Countries 
electric welding, replaced in service, and 


wore three times as long as the average Westinghouse 
new mould. ae = 
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When you buy dissolved acetylene 
from Prest-O-Lite you do not depend 
upon a single plant or a single 
warehouse. The 31 plants and 85 
warehouses of Prest-O-Lite give you 
116 sources. They guarantee depend- 
able Supply. 


THE PREST-O-LITE COMPANY, INC. 
Oxy-Acetylene Division 


General Offices: Carbide and Carbon Bidg., 


anges 


“ee 


30 Bast 42d St., New York 
a In Canada: Prest-O-Lite Co. of Canada, Limited, 
3 Toronto 
31 Plants—85 Warehouses 


22 District Sales Offices 


Bois a 1. a gt: 
= ae eer 


aes 


SRS ene weeny yA, me hee 


* 
a tt at 


‘ iit ~ 
te cut S 
7 Oi 
I 
: 
n> ® 
12 
Re Si 
pO 
‘ 


| DISSOLVED ACETYLENE 


=> 





-— 2 | .T & RB 1. 





Power Show Reflects Tremendous Advances 


YONTEMPLATION of the rapidly increasing demand for 
if mechanical power by the industries and homes of the 
United States reveals the secret for its success and leadership 


as an industriak and. commercial nation: Greater 


and more 
economical production at a smaller expenditure of human en- 
ergy is the reason for its supremacy. Mechanical power as 
utilized in the automobile and tractor, in the locomotive and 


steamboat, and, as derived from the electric motor in the fac- 
tory and home, lies at the root of the growth of the country 
and of the increasé in the physical and spiritual well-being of 
its people. The tremendous advances in the art of generating 
power to meet the demand are emphasized by the recent an- 
nouncement by an eastern public utility of the award of a con- 
tract for a steam turbine to generate 160,000 kilowatts or 
more than 210,000 horsepower. This gigantic machine is 60 
per cent larger than the largest turbine previously constructed. 
Compared with the turbines of ten years ago, it is considered 
a miracle of the engineering world. A more interesting con- 
trast is called to mind b¥ the opening of the Exposition in 
Philadelphia fifty years ago, when, after some speech-making, 
President Grant and the Emperor of Brazil started the giant 
Corliss engine, generating 1,400 horsepower, weighing 700 
tons and requiring sixty-five freight cars to deliver in Phila- 
delphia. To reflect these enormous strides in the mechanical 
arts and to make them available to the engineering and indus- 
trial public is the important function of the National Exposi- 
tion of Power and Mechanical Engineering, which is held an- 
nually in the Grand Central Palace in New York City. The 
Fifth Exposition will be held from Decmeber 6 through 11, 
1926, and will fill four floors of the palace with showings of 
all types of power and heat generating, distributing and using 
equipment. It will include refrigerating, heating and ventilat- 
ing machinery and machine tools and power transmission de- 
vices, in addition to the usual important exhibits of power 
plant apparatus. Over 450 exhibitors will provide a well-bal- 
anced exposition that will have something novel and important 
for every mechanical engineer and industrial executive. 





Healthy Growth in Standardization 


HE movement toward standardization of industrial prod- 
Tae has been considerably extended during the past year; 
and savings from standardization work are constantly growing 
in magnitude, according to the Year Book of the American 
Engineering Standards Committee, just issued. More than 200 
definite standardization projects are in process or completed 
under the auspices of the A. E. S. C., and 365 national trade 
associations, technical societies and government bureaus are 
co-operating in the work through some 1,600 representatives. 
The general adoption of a comprehensive system of limit gag- 
ing developed by a representative committee of experts under 
the A. E. §. C. and approved during the past year, can, it is 
estimated, produce savings for American industry approaching 
a billion dollars a year. Two other projects of wide importance 
and interest are the standardization of drafting’ room practice, 
so as to provide a desirable uniformity in the methods and 
conventions of mechanical and other drawings .used in industry; 
and the standardization of the methods of graphically present- 
ing facts, both of which are to be undertaken through com- 
mittees of experts that will shortly be organized. Progress 
has been made on some 50 safety codes applicable to factories; 
and codes for paper and pulp mills, elevators and escalators, 
and for manufactured gas, were completed and approved dur- 
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ing the year. There has been a-marked increase in interest on 
the part of industrial executives, in regard to the standardiza- 
tion movement, and it is more and more recognized by man- 
agement that standardization has an important part to play in 
the improvement of the processes of industry, in broadening 
its markets and in reducing costs of production. 





Bonding Electrified Terminals 


HIS summer finds the Illinois Central Railroad complet- 

ing its program of terminal electrification in Chicago. 
Suburban. trains are carrying more passengers, with greater 
speed, with less noise, and with far less dirt. Riding on one 
of the new electric trains it is a pleasure to pass one of the old 
roundhouses, full of smoking “teakettles,” and reflect that they 
all may eventually pass into the discard. Popular opinion 
leans strongly toward the complete electrification of all rail- 
way terminals, and this opinion strengthens as the patrons of 
the new service laud it to the skies in conversation with their 
less fortunate fellow commuters. Other roads are. considering 
and discussing electrification, knowing full well that the pub- 
lic ideal is a complete job. It would take. a very, patient and 
hardworking statistician to estimate the number of welded 
railbonds required for such a job. On the Illinois Central 
job a large crew of men was kept busy at it for several months, 
the roadbed being lined with gas tanks for miles,.until all the 
circuits were complete. It is. safe to predict that there is a 
lot of this work ahead for Chicago, and that there are other 
cities which will eventually need the welded rait bond as a 
connecting link in a program of better local. transportation 
with a reduction of the smoke nuisance. 





The Business Situation 


USINESS reports of all kinds seem to be in accord at 

this time. The increasing volume of check payments is 
taken as an indication of a large and active purchasing power, 
while the reported failures are at least small enough to show 
that commerce and industry is being for the most part. con- 
ducted on a sound profit making basis. The outlook for the 
welding industry is particularly good because of the steady 
expansion of industries which depend upon our own in their 
production processes, because of the attention our industry 
is receiving from industrial executives who have not hereto- 
fore considered it seriously, and because the rapid perfection 
of the different welding processes and their applications in 
the past few years has yielded so few disappointments and so 
many startling successes that the demand for welding is 
founded upon an increasing confidence. 





Good Methods Make Good Welds 


LOW acceptance of welding as a satisfactory fabricating 

process has been noted on the part of a good many who are 
nevertheless quick to accept it as a repair process in an emergency. 
For a long time the cry has been that there is no way to test a 
weld without destroying it. However, the steady progress of the 
art has caused the cry to become somewhat fainter. The perfectly 
rational. argument that other methods of construction cannot. be 
definitely tested except by destructive methods is gaining a little 
recognition. And along with it the idea is gaining recognition that 
competent workmen can be obtained, and systematic procedure 
followed in welded construction, which combination may quite 
safely guarantee the sort of result which needs no further testing. 
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THERE has been no more 
general application of 
“Safety First” principles than 
in the use of gear and machine 
guards. Constructed of angle 
irons and covered with wire 
netting, perforated metal or, 
if protection from oil is de- 
sired, with light sheet metal, 
they can be fabricated by oxy- 
acetylene welding and cutting. 
Linde Methods will tell you 
how to do the job most eco- 
nomically. 














WHY Linde leads 


. position as the worid’s largest produce: 
of oxygen isn’t just an accident. 


Chance does not build 37 plants nor does it 
establish for the convenience of users of oxygen 
everywhere more than 100 warehouses so located 
that no matter where your plant or shop is situ- 
ated you are near a Linde source of supply. 


Another reason for Linde’s leadership is Linde 
Service. 


For years the Linde service organization has 
studied and perfected applications of the oxy- 
acetylene process. The results of this develop- 
ment work are made available to customers 
through our field service staff of welders and en- 
gineers and through our publication—Oxy- Acety- 
lene Tips. 


THE LINDE AIR PRODUCTS COMPANY 
Manufacturers i % d neo 
fe of relia for sckectif en, om and neon 
GENERAL OFFICES 
Carbide and Carbon Building, 30 East 42d Street, New York 
37 PLANTS—105 WAREHOUSES 
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A One-Story Engineering Laboratory and a Five-Story Mill Type 
Building, Both Designed for Welding, Are Westinghouse Projects 


ARKING a noteworthy step toward an era of 
all welded structural steel construction, which 
promises to save millions of tons of steel yearly and 
heralds the death of the nerve-wracking rivetting ham- 
mer in the erection of many types of buildings, Vice- 
President W. S, Rugg, of the Westinghouse Electric 
& Manufacturing Company, has just announced the 
letting of contracts for the erection of two arc-welded 
structural steel buildings on his company’s properties. 
The contracts were announced before representa- 
tives of various structural steel concerns, technical 
societies and techncal publications, gathered in Pitts- 
burgh Wednesday and Thursday, July 28 and 29, to 
witness tests in the laboratories of the Carnegie In- 
stitute of Technology of arc-welded steel joints and 
columns prepared by the Westinghouse engineering 
department. 

The two proposed structures announced by Mr. 
Rugg include a one-story building to be used as an 
engineering laboratory in the East Pittsburgh Works 
and a five-story mill type building to be used in the 
manufacture of transformers in the Westinghouse 
Sharon Works. 


Steel History in the Making 

Both structures will make steel history. The five- 
story building at Sharon, when completed will be the 
largest arc-welded or rivetless building in the world 
and will stand as a practical application of are welding 
to the building of multiple-storied structures. It is 
claimed to be the first building in the world with all 
joints and members designed for arc welding. It is a 
radical departure from previous practice in that prac- 
tically none of the members could be joined except by 
arc welding. Its cost will be about $275,000. The 
one-story East Pittsburgh structure is epochal in that 
it is being erected partly of scrap roof trusses, a feat 
economically unfeasible heretofore, 

Arce welding as applied to the erection of structural 
steel has been in process of development by West- 
inghouse engineers cooperating with the American 
Bridge Company for some time during which tests 
conducted in the Carnegie Institute laboratories of 
material prepared by Westinghouse arc-welding engi- 
neers has developed the fact that arc-welded joints 
were stronger than rivetted joints, and were, in fact, 
stronger and more resistive to pressure and stresses 
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than the adjacent beams. It was also found that the 
saving in steel effected in arc-welded structures was 
considerable, not only because of the elimination of 
the thousands of plates and angles now necessary in 
rivetted buildings, but also because lighter beams 
could be used, thus making the entire structure weigh 
less. In rivetting construction, the size of the beams 
is frequently determined by the strength required of 
the rivetted joint rather than of the members joined. 
In the Sharon building where approximately 700 tons 
of steel will be used, there is 100 tons less streel than 
would be necessary if the structure were to be 
rivetted. This alone means a saving of about 12 per 
cent in steel cost. A considerable benefit to be derived 
from arc-welded structures also lies in the elimination 
of the noisy rivetting hammer, whose nerve-wracking 
noises now herald the erection of all steel structures. 

G. D. Fish, consulting eugineer of New York, also 
assisted in the preliminary tests. Bernard H. Prack 
is the architect on the Sharon building. 


Changes in Process of Assembly 


In the steel fabricating mill, the arc-welded mem- 
bers will entail a decided change in the process of as- 
sembly. The present system includes the design of 
thousands of angles and bracing plates, all of which, 
together with the beams, are laid out and punched, 
before being delivered to the rivetting gangs for as- 
sembly. In the new process, the work will be laid out 
on the floor where the arc welder, with his grotesque 
hood and electric arc will supplant a gang of rivetters. 
. According to Marshall Williams, assistant to the 
president of the: American Bridge Company, the new 
process means a return to days of long past in struc- 
tural steel history, when nearly all of the men in the 


shop had to have practical knowledge and skill in the- 


fabrication of steel members. 
Higher Type of Workmanship Required 

“It will mean a development and skilled knowledge 
of the assembly of steel members from beginning to 
end. Arc-welded jobs, must be laid out on the floor, 
which will eliminate a number of processes now used, 
by which the steel members, are delivered to the shop 
workers, already punched and fitted. The assembly 
processes will hardly effect savings in the assembly. 
higher average type of workman and more technical 
supervision. 

“Structural steel fabrication costs have been re- 
duced to a minimum so that new arc-welded 
processes will hardly effect savings in the assembly. 
However, great savings will come with the elimina- 
tion of the thousands of angles and braces, whch now 
go into all steel structures and which are eliminated 
by are welding. These savings will be exceedingly 
large. For instance, in the five-story Sharon structure, 
100 tons less steel, will go into it as an arc-welded 
structure than would have been necessary were it to 
be rivetted. 

“In the actual erection of steel structures, there will 


also be a change. The type of steel raiser 
ably not differ in the future, but of course, the ; 
gangs will be supplanted by crews of arc wel 





C. G. M. A. PLANS FALL OUTING 

The Compressed Gas Manufacturers’ Association 
an outing in connection with the Executive Boar 
to be held September 16th. The purpose is to give 
ity for a friendly gathering through which the me: 
establish a better understanding of common proble: 

It is not proposed to discuss formally any techni 
lems except such as may come before the Executi 
in the regular course of business. If some subject 
eral interest can to advantage be considered in a gene: 
ing opportunity for general discussion will be provid 
the outing is planned as an enjoyable gathering in y 
formal interchange of views will help us to carry on ¢! 
of the Association and the industry. 

The Executive Board meeting will be held Thursd 
ning, September 16th, and activities during the sumn 
bring several questions of importance before the Bo 
discussion and decision. 

Recreation will be provided for Friday and Saturday 
two days are for play in the open and there will be 
golf course available as well as tennis courts, horsesho: 
similar means of settling differences of opinion. Th: 
selected will be one where members who may wish to 
may remain over Sunday, but the meeting will official], 
Saturday evening. This is the first meeting of this kin 
the Association has planned. 


AN INTERNATIONAL WELDING EXPOSITION 
Exhibitions and Demonstrations—One of the largest \\ 
ing Expositions will be held in connection with this Fal! Mee: 

ing showing new developments in welding apparatus 
supplies. A unique feature of this Exposition will b: 
exhibit of a large variety of welded products. The Exhibit 
will open the day preceding the Annual Fall Meeting « 
Society. 

Attendance—Indications are that there will be severa 
thousand people in attendance at the various technical s 
sions, inspection trips, committee meetings and ex! 
including representatives from all parts of the United States 
and Canada. 

Technical Sessions—Technical sessions include authorit 
tive papers and discussions on “The Design and Develo 
ment of Welding Apparatus;” “Organization of Welding 
the Railroads;’ “Welding of Locomotive Parts;” “Weldi 
Science in the Engineering Curriculum of Universities;” ai 
“Arc Welding in a Gaseous Atmosphere.” 

Inspection Trip—On Friday afternoon, November 19, 1{2' 
an inspection trip has been arranged to Niagara Falls. Men 
bers of the Society and their guests will view the Falls fro: 
the American side with a short inspection trip through t 
Niagara Falls Power House. This will be followed by 
Buffet Supper on the Canadian side and then a special illu 
mination of the Falls will be shown, returning to Buffalo lat 
in the evening. 

Dinner Dance—A Dinner Dance will be held Thursda 
evening at the Hotel Statler. Special arrangements have be 
made as to entertainment features which will insure a goo 
time for everyone who attends. In addition, arrangemen' 
have been made for an excellent dinner. 

American Bureau of Welding—A meeting of the Amer 
Bureau of Welding and of the Welding Wire Specificat 
Sub-Committee will be held Thursday afternoon. The re 
able progress made by the research department of the \' 
ican Welding Society (American Bureau of Welding) wi!! | 
a source of satisfaction to the members of the Society) 
the welding fraternity. 


Heavy Welded Chemical Equipment’ 


Huge Containers Used in Chemical Industry Must Have 
Joints That Are Permanently Tight and Leakproof 


By A. O. Miller* 


ANUFACTURERS of chemical equipment have watched 
M with interest the development of the oxy-acetylene welding 
and cutting process, for its inherent advantages are ideally adapted 
to the special problems involved in the production of chemical ap- 
paratus. Of necessity, much of the equipment must be made from 
more than one piece of metal and this immediately brings up the 
question of a satisfactory method of joining. Whether handling 
liquids, gases or dusty solids, the perfect joint should be perma- 
nently tight and leakproof—just as good after years of operation 
as it was the day it was made. 
one that meets these specifications. 

In the manufacture of the smaller pieces of equipment, no spe- 
cial problems were encountered in changing over to welded con- 
struction but manufacturers were somewhat hesitant about welding 
some of the larger items of production. 

In this connection, some of the work done at our plant during 
the past three years will, I think, be of interest in showing how 
welding can be applied successfully to heavy work. Outstanding 
examples are: an 8x125-ft. shell for a rotary lime kiln and a num- 
ber of welded pressure vessels 7 ft. in diameter and 35 ft. long 
designed for a working pressure of 125 lb. per square inch. 


Welded Lime Kiln Shell 

Early im 1923 the Union Carbide Co. placed an order with us 
for three rotary lime kilns to be installed in its Sault Ste. Marie 
plant. The shells were to be 8 ft. inside diameter and 125 ft. 
long, of 5€-inch steel plate. Two tires 14-inch face, resting on a 
four-roller base, support the kiln so that it can be rotated by 
means of a driving gear, making 1 revolution in 1 min. 19 sec. 
Being supported at only two points, the shell is subjected to 
alternating stresses as the kiln rotates. A point that is in com- 
pression when the shell is in one position is in tension when the 
shell has rotated 180 degrees, There is thus a complete reversal 
of stress every half revolution. 

This was one reason why it was felt that oxwelding should 
present distinct advantages over riveting for the construction of 
such kilns. As, however, these kilns surpassed in size any equip- 
ment that had been welded at that time, it was thought best to 
weld only one of the three kilns and to have the general design 
of the welded kiln conform rather closely to that of the riveted 
ones so that direct comparisons could be made later. * 

Design of Welded Kiln 

The shell was made up of ten sections, arranged as follows, 

starting at the feed end: 


The oxwelded joint is the only 


Number Length Additional Parts to be Attached 
1 8 it. End band and retaining ring 
1 8 ft. 
1 30 ft. 6 in, 66-in. reinforced band and tire; driving gear 
5 8 ft. 
1 30 ft. 6 in. 66-in. reinforcing band and tire. 
1 8 ft. End band, tee band and nose ring 


Since it is necessary to replace at intervals the additional parts 
noted in the last column, these were attached by riveting in the 
usual manner, 


Development of Welding Procedure 
As the welding of such heavy cylinders had not been attempted 
previously, the details of the welding procedure presented many 
problems, In the solution of these we were fortunate in having 





*The Reeves Brothers Company, Alliance, Ohio. 
tPaper Read Before the Association of Chemical Equipment 
Manufacturers, Cleveland, May 14, 1926. 


the assistance of engineers and service operators of the Linde Air 
Products Co. 
Selection of Welders 

One of the first problems was that of obtaining proficient 
welders. Several men of steady habits were seleceted and given a 
thorough course of instruction in welding heavy plate. They were 
required to make a number of test welds under conditions closely 
approximating those under which the actual work would be done. 

These specimen welds were carefully tested and not until they 
showed the necessary quality of workmanship were the welders 
allowed to work on the kiln itself. Even then they were under 
close supervision and additional test pieces were required at inter- 
vals. 

In order to prevent fatigue, two men were assigned to each 
blowpipe, each man welding 50 per cent of the time with fre- 
quent relief. 

The §8-ft. sections were each made of a single plate, but it was 
necessary to use three plates for each 30-ft. 6-in. section, so that 
the latter required three longitudinal welds. All plates were mill- 
beveled as follows: For longitudina! seams, 100 to 110 degree 
single vee with 3/32-in. flat contact edge at bottom of vee; for 
girth seams, 90 degree double vee with 1/16-in. flat contact at 
center. 

At the shop the rivet holes required for attaching the tires, etc., 
were punched and the plates were then rolled to proper radius. 
Welding 
Longitudinal seams of all sections were welded first and the 
cylinders thus formed were then welded together to form the 

shell, Nickel steel welding rod was used throughout. 

For welding the longitudinal seam, the 8-ft. sections were set 
up on rollers, tack welded at one end and the other end spread 
\%4-in. per ft. or about 2 in. This seam was welded from the out- 
side only, the welder taking particular care to see that the metal 
was fused through to the bottom of the vee. 

The three plates forming each 30-ft. 6-in. section were clamped 
together, set on rolls and turned so that the first seam to be 
welded was at the top. One end of this was tacked; the other 
spread about 8-in. and clamped. To keep the seam accurately 
lined up, jacks were used just ahead of the welder. The two 
other longitudinal seams were handled in exactly the same way. 

With the completion of the various cylindrical sections came 
the problem of welding these together to form a continuous shell, 
the ends of which must not be more than 54-in. out of true when 
the shell was revolved on its trunnions. The exactness of the 
methods is indicated by the fact that in final test the completed 
kiln was only %-in. out of line when rotated. 

In brief, the welding of the girth seams was done as follows: 
Adjacent sections were carefully lined up on rollers and spaced 
%-jn. apart at the ends, being held by tack welds at the quarters. 
Welding was done by two men, one working at the top on the 
outside weld, the other working inside the cylinder on the inside 
weld, the cylinder being turned as necessary. 

As each section was added the assembly was rolled to check 
alignment and also checked for over-all length. 

Costs 

Inasmuch as this was really a pioneer undertaking, involving 
special studies of new problems encountered, the welded kiln shell 
cost considerably more than its riveted twins. Obviously, with ~ 
the experience gained, duplicates of the welded kilns could be 
constructed at a much lower figure. But there is another factor 
that will further decrease the cost. It was noted above that the 
welded shell was of the same thickness and followed the same 
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general design of the riveted shells so that direct com- 
parisons could be made. Recently, after the kilns had been in 
practically continuous operation for nearly two years, a stress 
analysis was made on both types of kiln. The results indicate 
that a thinner welded shell, costing much less to fabricate would 
still have been stronger and more satisfactory than the riveted 
shells. 
Stress Analysis of Kiln Shell 

Using an 8-in. Berry strain gauge, the shell deformation result- 
ing when the kiln was rotated 180 deg. was measured at 5 points 
on the shell, one of the measurements being taken across a girth 
seam. From these data the stress at each point was calculated 
from the formula . 

S = 4 cE 
where S = stress in'Ib. per sq. in. at point measured 

€ = measured unit deformation of steel resulting from rotating 
kiln 180 deg. 

E = modulus of elasticity = 30,000,000 Ib. per sq. in. 

When these values were plotted they were found to check very 
closely with the moment diagram calculated by considering the 
kiln with its firebrick lining as a long beam overhanging its sup- 
ports. As shown in Fig. — at no point did the stress exceed 
3,000 Ib. per sq. in. in the kiln running empty. This very low 
value seemed to indicate that the shell was thicker than was really 
necessary. In order to check this it was necessary to consider 
the effect of load conditions. The kiln shell exclusive of driving 
gear and tires weighs 85,300 Ib. and the firebrick lining 273,300 
Ib. making the total weight 358,600 Ib. The normal load of lime- 
stone and lime is about 45,000 Ib. but under certain conditions a 
ring may form in the kiln near the discharge end, backing up the 
charge. The maximum load under these conditions was assumed 
to be 151,000 Ib. although this would probably never be approached 
in practice. Using these values, shell stresses were calculated for 
both 54 and %-in. thickness. The maximum stresses are sum- 
marized below: 

Maximum Stress, Ib. per sq. in. 


%-in. shell ¥%4-in. shell 
TN te ed citraecheonslnembentieiel 3,000 
Kiln with normal load .......................-....-. 3,300 3,800 
Kiln with maximum load ......................... 4,700 5,600 


Even at maximum load, the safety factor for the ™%-in. shell is 
6.4 based on the elastic limit. 

Reducing the shell thickness from %-in. to %4-in. would result 
in saving about 8 tons of steel as well a reduction of at least 
one-third in welding costs and a corresponding amount in other 
items such as handling and freight. Taking all together these 
would reduce the cost of the welded kiln below the riveted kiln. 

It was noted above that some of the strain measurements were 
made across welded girth seams. A comparison of these with 
measurements made on the riveted seams brings out some inter- 
esting points. 

Stresses at Girth Seams 


Seam 
13 ft. from 
Center Seam Center toward 
feed end 
Apparent stress between triple riveted 
butt strap and shell plate: 
On discharge side of butt seam 6,050 4,000 
On feed side of butt seam 4,950 3,400 
Actual stress across girth seam in 
welded kiln 2,600 1,800 


These data show very clearly why %-in. plate is necessary for 
the riveted kiln. Even with that thickness, after 2 years’ opera- 
tion, the apparent stresses in the riveted joints are from 2 to 2% 
times those actually existing in the welded joint. Due to the 
continually alternating stresses set up in the shell as the kiln 
rotates, failure of some of the rivets is certain to occur. In fact, 
operators of riveted rotary kilns must expect to shut down before 
many years, rip out the lining and redrive a lot of rivets. With 
welded construction, this necessity vanishes, so that a decided 
reduction in operating costs can be added to the savings noted 
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above. This has been borne out by the operating recor 
welded kiln at Sault Ste. Marie. 
Welded Pressure Vessels 

Although not as large as the kiln shell, the welded 
vessels represent an equally important achievement in w. 
struction because of the fact that they were designed fo: 
ing pressure of 125 Ib. per sq. in. They were to lb. 
storage tanks for a volatile liquid having a vapor pr: 
about 125 Ib. per sq. in. at 70 deg. F. 

Brief specifications for these tanks, four in numbe; 
follows: 

Dimensions, 7 ft. inside diameter by 35 ft. long. S| 
constructed of 11/16-in. plate, with one head of 1 in 
other head of 1%-in. Both heads shaped outward and { 
for securing to shell. An 11x15-in. pressed steel manh: 
provided in the center of the 1%-in. head. Pilate ¢ 
grade firebox steel, suitable for welding. Tanks to bx 
vee welded inside and out by oxy-acetylene process and { 
both 250 and 375 Ib. per sq. in. 


Selection of Welders 


As was done in organizing the work of welding the 
the first step was to select welders who could demonstra 
proficiency. Before being allowed to work on these pressu 
sels, welders were required to submit test welds mac: 
strips of %4-in. plate about 7-in. long and 3-in. doubk 
using %4-in. Oxweld No. 3 nickel steel rod and a No. 12 | 
tip. These test specimens were placed in a bending clam; 
bottom edge of the weld being flush with the clamp face, an 
mered with an 18-lb. sledge. If the specimen bent to app: 
mately 45 deg., it was inverted and sledged from the oppos 
side until fractured. To pass the test, it was necessar) 
specimen either to break outside the weld or to show 
penetration and thorough fusion, if it broke in the weld. 

This bending test was supplemented by tensile strengt! 
surements on duplicate specimen welds. 


Preparation of Material 

We decided to use %-in. plate for the shell instead of 11/16-i: 
as specified, and placed our order accordingly. When received 
the shell plates were first edge planed to size and then doub! 
beveled on all four sides, leaving 1/16-in. flat surface between 
the two bevels on each edge. 

The shell of each tank consisted of two courses, each made uy 
of three plates or a total of six shell plates per tank. 

After beveling, the plates were rolled to the proper curvature, 
checking this with a templet. Especial care was taken to get 
rect curvature clear out to the extreme edge of the plates 

Heads were formed from circular plates, which were dished 
to a 7-ft. radius and then flanged so that the knuckle was about 
3-in. from the edge of head. With this design, the girth weld 
joining the head and shell is away from the knuckle, where the 
stresses are quite high. At the knuckle, the longitudinal forces 
along an element of the shell and the radial forces on the dished 
end, resulting from internal pressure, are at an angle to each other. 
This results in a component acting toward the center of the tank, 
which tends to contract the knuckle and adjacent section forcing 
them toward a more hemispherical shape. For this reason, it is 
good design to place the joint well outside the highly stressed 
knuckle zone, particularly on pressure vessels. 

Welding Shell Courses 

The three curved plates, each 17 ft. 3 in. long by §9 in. wide, 
forming each course were fastened together and lined up by 
means of clamps. The course was then set so that the seam to be 
welded was at the top, welding being done from scaffolds. It 
was found that a spacing of %-in. at the starting end and a 
spread of 3 in. at the far end gave the best allowance for con- 
traction of the seam, Each course was welded first entirely from 
the outside and the inside vee was then chipped out clean before 
completing the weld from this side. 

For welding the two courses together, they were lined up on 
rollers, spaced with a minimum of %-in. and the seam tacked 1n- 
side and out in eight places. Welding was then started from 
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site sides of the tank between tacks, one welder working on 
outside vee, the other on the inside vee. When the two welds 
came together, the unwelded vees were chipped clean and the 

.ms then completed. 

Welding Heads 

Girth seams joining the heads to the shell were made in the 
same manner as those joining the shell courses. In tacking the 
heads, no regular procedure was followed as it was found best 

place the tacks wherever the head flange and shell came closest 
te cether, allowing a minimum spacing of %/-in. 

The manhole was welded into the manhole head, of course, be- 
fore the head was welded on the shell. This operation, as well 
as the welding of the three nipples and the well or sump at the 
bottom presented no particular difficulties. Holes for the nipples 
and the well were made with the cutting blowpipe. 

Testing the Tanks to 375 Pounds 

For testing, a connection to the hydraulic pressure main was 
made through one of the nipples, a 1,000-lb. Ashcroft gauge was 
attached to a second nipple and all other openings were plugged. 
Hydraulic pressure was then applied, the valve being closed when 
the gauge reached 250 Ib. per sq. in. At this static pressure of 
250 lb. per sq. in., all welds in the tank were hammered, first 
with a 3 Ib. sledge, then with a 5 Ib. sledge. The pressure was 
then raised to 375 Ib. and held there for 3 min. There was no 
evidence of deformation in the tanks nor did any leaks develop. 

These tanks have now been in use for some time and are func- 
tioning perfectly. Indeed, they proved so satisfactory under these 
severe operating conditions that’ several others have since been 
ordered so that there will soon be a total of 11 such tanks in use 
at our customer’s plant. 

That this work is only a preliminary step in the application of 
welded design to chemical equipment is borne out by the fact that 
we are at present welding another large chemical storage tank 
designed for a working pressure much higher than those already 
described. I regret that it is not possible to give further details 
at this time. 

At this point, let. me anticipate a question that I feel cértain 
you are all waiting to ask: 
the cost?” 


“That’s all very nice, but how about 
Like the kiln shell, this work was also of a pioneer 
character and in designing the tanks a large factor of safety 
was purposely used. As a result, the costs have been somewhat 
higher than for riveted construction, but the company for whom 
the work was done felt that the difference was compensated 
for by the leakproof feature of welded construction. 

Aside from this, however, there is every indication that inves- 
tigations now under way will result in greatly reducing the first 
cost heavy welded equipment. The field is one of great promise 
and it merits the close attention of all manufacturers of chemical 
equipment. We take pride in the fact that our company has, 
to a considerable extent, pioneered in this development. 


OBITUARY 


Col. Washington A. Roebling, president of the John A. 
Roebling Sons Co., Trenton, N. J., and builder of the Brook- 
lyn bridge, died at his home-in that city, July 21, following 
a lingering illness, at the age of 89. 

Colonel Roebling was born in Saxonburg, Pa., May 26, 
1837, the son of John Roebling, who originaliy planned the 
Brooklyn bridge. Upon his graduation from Renssalaer Poly- 
technic institute, young Roebling joined his father in the 
building of suspension bridges, but in the spring of 1861 en- 
listed as a private in the Sixth New York artillery regiment, 
serving throughout ¢he Civil war, rising to the rank of 
colonel, D 

When his father was commissioned to build Brooklyn 
bridge, the younger Roebling went to Europe to study pneu- 
matic caissons. He also studied steelmaking in England and 
at the Krupp works at Essen. When the elder Roebling 
died suddenly in 1869 the sole responsibility of the work fell 
to his son, For 14 years, Colonel Roebling virtually lived 
with the Brooklyn bridge. 
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NEW SENECA WELDER 


The Seneca Electric Arc Welder Company of Seneca, Kans., 
have just put on the market a new model of their alternating 
current electric welding machine. Announcements of this 
new machine mention several improvements which have been 
made over previous models. 

The welder is enclosed in a completely electric welded steel 
cabinet which is mounted on truck wheels and ball bearing 
casters, making it portable. 
solidly mounted on the interior. 
label of the National 


easily All electrical parts are 
The machine carries the 


The illustration 


ot 


Fire Underwriters. 


















New Seneca Welder 


shows complete equipment consisting of welder, transformer, 
helmet, face shield, cables, electrode holder and a supply of 
welding wire. In order to make it available in small shops, 
the manufacturers have arranged a selling plan which makes 
it possible to purchase the machine with a small down pay- 
ment and the balance by installments. , 

The machine weighs about 400 pounds and operates on 110 
to 220 or 440 volt circuits and with a voltage carries the arc 
from 23 to 30 volts, the current range being from 40 to 200 
amperes. The manufacturers estimate the current consump- 
tion at from 1 to 3 kilo watts per hour. It has no moving 
parts and is oil cooled. The oil is placed in the machine and 
sealed by the factory. 


BURKE ANNOUNCES AGENCY APPOINT- 
MENTS 


The Burke Electrical Company, Erie, Pa., manufacturers 
of a complete line of alternating and direct current motor, syn- 
chronous motors, generators, motor-generator sets, electric 
arc welding equipments and Universal motors, announces the 
appointment of Louis D. Moore, 1201 Syndicate Trust Building, 
St. Louis, Missouri and W. C. Fletcher Company, 725 Conti- 
nental Bank Building, Indianapolis, Indiana as District Sales 
Agents in their respective territories. 
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Factors Affecting Penetration 


The Study of Penetration in Metallic Arc Welding Becomes 
Simplified When It Is Considered in Terms of Heat 


By J. B. Green, M. E.* 


ENETRATION is a matter which unfortunately cannot at 
P i. present time be definitely evaluated, but it can be dis- 
cussed, at least in generalities, and an equation written for it in 
mathematical symbols so the engineer will know what factors affect 
it. First, penetration must be defined, then, the field of discussion 
indicated. There can then follow a discussion of the factors 
affecting penetration and, so as to make this easy to understand, 
it is divided into two parts, one is a popular discussion and the 
other gives the mathematical development of the formula. 
A Definition of Penetration 
The word penetration implies depth and in welding it means 
the distance below the surface to which the base metal is melted. 
This is not a very good definition, however, for the purpose of 
studying the factors affecting penetration. It is much easier to 
study the subject if penetration is looked upon as a quantity of 
heat instead of a distance. So, for the purposes of this article, 
it will be defined as the quantity of heat available at any one 
point along the weld at a temperature above that required to melt 
the base metal. The distance penetrated will be proportional to 
the quantity of such heat and so anyone who desires to change 
the mathematical expression for penetration based on the heat 
definition to the one based on the distance definition need only 
multiply it by the latent heat of fusion of the base metal under 
consideration and a constant. This would only seem to add 
complications to the subject which is complicated enough in its 
simplest form. Furthermore, it will probably never be practical 
to evaluate penetration in figures, each case being the matter of 
an experiment, so it is only necessary to know and understand 
the factors affecting penetration so far as welding is concerned. 
Discussion of Best Working Range 
There are certain combinations of current and electrode size 
which are impossible to use in metallic arc welding and still 


others which it is undesirable to use. Little good can come from ~ 


studying penetration in connection with these combinations. They 
must be understood so that the range of useful combinations which 
it is desirable to study can be located. This best working range 
must be explained and a discussion of how the remarks on pene- 
tration must be modified when currents outside such range are 
used is required. Unfortunately our Research Department has 
not yet carried its work far enough to be able to present definite 
figures for illustration, so it will be noted in Fig. 1 that no units 
_are specified on the scale lines. 

The numbers representing current and cross-sectional area are 
not amperes and square inches. They are merely figures set down 
at random for purposes of illustrating the principle. The three 
curves all starting at zero and curving upward to the right end- 
ing at the right hand margin in the points A, B and C represent 
limiting current values for electrodes of varying cross-sectionai 
area. The curve from zero to A is the lower limit of current at 
which an. arc can be maintained. The curve from zero to C 
represents the highest current that can be used when gripping the 
electrode at the center or end in the usual way. Currents above 
those indicated would melt the entire electrode at once through 
resistance heating. With currents at or just above those of the 
zero-A curve, the arc will not cover the entire end of the elec- 
trode but will flit about from point to point. As the current is 
increased, what might be said to be the cross-section of the arc 
stream increases. When this could be considered to equal the 
cross-section of the electrode, the tendency of the arc to flit dis- 
appears and the saturation point might be said to have been 
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reached. The curve from zero to B may represent tl 
called the saturation curve. For convenience, these th: 
might be named as follows: Minimum Current cur\ 
which an arc is impossible; Saturation curve just descri 
the Superfusion curve above which the electrode be: 
hot and melts in its entirety. The area between the Sa 
and Superfusion curves will, under most conditions, be ; 
working range and it is shown shaded in the diagram. 

With this diagram, it is now easy to study the relatio: 
current and electrode diameter and the effect of such ; 
ship on penetration. First consider what occurs with 
trode of given cross-sectional area at different current 
one with a cross-sectional area of .004 for example. At 
100 current must be used to maintain an arc. The arc 
around and, in effect, much the same results will be . 
as if a smaller electrode were used as only part of th: 
sectional area will be covered at any one time. The quanti: 
heat available at melting temperature will be less, however 
cause there is more electrode material to carry the heat 
and the arc does not play on one point of the work as | 





Fig. 1. Curves illustrating the effect of current and cross-sectional 
area of electrode on penetration. The shaded area indicates the best 
working range, 


automatically flits about beyond the control of the welder. As 
the current is increased, these effects become less until, wit! 
150 current, the saturation point is reached. From here to th 
superfusion point of 175 current the laws of penetration appl) 
and, above this, the entire electrode melts at one time due t 
resistance heating. Now consider what occurs at a given current 
with various sizes of electrodes. Select say 150 current for ex- 
ample. With less than about .003 cross-sectional area, the current 
is above the superfusion line. From .003 to .004, the best working 
range is crossed and the penetration increases with the squar« 
of the diameter. From .004 to about .010, an arc can be main 
tained but, as the diameter is increased, the tendency for the ar 
to flit around will increase and consequently penetration will ¢ 
crease as already explained. For cross-sectional areas above .()10 
the current is less than that required to maintain an arc at a! 
As the cross-sectional area of the electrode is increased, using 
always 150 current, it will be seen that there are really four 
zones, the Superfusion zone, the Saturation zone, the Subsatura- 
tion zone, and the Subarc zone. The welder does not work 1 
the first or last» zones. Penetration increases with the cross- 
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ional area in the Saturation zone and decreases in the Sub- 

ration zone. For higher values of current, the first three 
sones become broader and the becomes smaller, 
nally being eliminated. 

Because we cannot assign definite values of current and cross- 
<ectional area and draw these curves accurately, they must be 
considered purely illustrative of a principle and even their shape 
or relative position must not be relied on. 


Subarc zone 


This is probably less 
so of the Minimum Current and Superfusion curves, but decid- 
edly so of the Saturation curve. for example, 
that this might lie wholly above, or, as is shown in the diagram, 
wholly below the Superfusion curve, or, it might cross this from 
above or cross ft from below. These matters, while not of great 
importance in illustrating a principle, still must eventually be 
worked out before they can become fully useful to the welder. 
It is expected that the Arcometer, a laboratory instrument de- 
veloped by our. Research Department for testing electrodes, will 
in time furnish the desired data. 
Factors Affecting Penetration 

It is now permissible to take up the matter of the factors 
affecting penetration in the best working range and to incorporate 
them into a mathematical expression. This expression will be 
given first and then it will be shown how it is constructed. Pene- 
tration may be said to be equal to the square of the diameter of the 
electrode times the arc voltage times three coefficients, one involv- 
ing the melting rate constants of the electrode, another the de- 
posit efficiency of the electrode, and the third the conditions af- 
fecting heat radiation or dissipation. If penetration is repre- 
sented by the symbol P, arc voltige by Ea, electrode diameter by 
D, and the coefficients by Cm, Ce, and Cr respectively, the equation 
may be written as follows: 

P = CaCeCrE.D’ 

The coefficients are the only terms really requiring discussion. 
Cm, the melting rate coefficient, and Ce, the deposit efficiency 
coefficient may both be determined with the Arcometer, but in- 
asmuch as Cr, the radiation coefficient cannot, there is not a great 
deal of use in evaluating any of them. Penetration, as has al- 
ready been stated, is really a matter of the quantity of heat available 
at any one point along the weld at a temperature above that 
required to melt the base metal. It can be seen, therefore, that 
if one rod gives twice as much heat as another, but also melts 
twice as fast, there will be no greater penetration. The fast 
melting rod will be only half as long in one place and therefore 
must give twice the heat to maintain the same penetration. This 
shows that melting rate times heat available at the work is repre- 
sented by the melting rate coefficient, Cm. Now two rods might 
be identical on these scores, but still give different penetrations. 
Suppose one rod put 60% of its metal into the weld and the other 
90%. The one with the deposit efficiency of 60% would have to 
be held half again as long in the same place to deposit the same 
quantity of metal as the one giving 90% efficiency. It would thus 
give 50% more penetration. The deposit efficiency coefficient, 
Ce, thus really varies inversely as the percentage of electrode 
deposited in the weld. It is one divided by this percentage or its 
reciprocal, as mathematicians say. The radiation coefficent is 
the difficult one to handle because every small change in most 
any condition affects it. The thickness of the material being 
welded, for example, has a marked influence. Mere quantity of 
heat does not produce penetration. The heat must be available 
at a temperature above the melting point of the base metal. A 
heavy section will conduct the heat away so fast that, while there 
may be a considerable quantity available, the temperature is not 
allowed to build up to the melting point of the base metal except 
possibly right at the arc. Conditions might be such on this ac- 
count that %-inch penetration would be the limit and yet, if 
everything were kept the same except the thickness of the plate 
and this were changed say from 2 inches to %4 inch, the arc might 
burn right through the %4-inch plate. This would not conduct the 
heat away as quickly and the temperature would build up. Elec- 
trical energy is being transformed into heat energy in the arc 
and the moment it is heat, this heat tends to run away. The base 
metal conducts away, currents of air carry it away by convection 


It is conceivable, 
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and it is radiated 
carried away 
be no increase 


away 
exactly 


through the ether. If the heat were 
as fast as the arc liberated it, there would 
in temperature of the base metal at all. All the 
increase in temperature is due to the fact that the heat is liberated 
in the arc faster than it is carried away. There is no penetra- 
tion until the temperature rises above the melting point of the 
base metal. How deep penetration goes depends, therefore, on 
how far away from the arc the temperature can be raised above 
this melting point. The temperature might thus be considered as 
depending on the ratio of heat input to heat output in the base 
metal per unit of time. The heat output for any given set of base 
metal, arc length and electrode conditions should be fairly well 
fixed, as the only variable will be the heat gradient or difference 
in temperature between the hot portions and the adjacent cold 
portions. Thus it would seem that the higher the amperage the 
faster the heat is generated and thus the deeper the penetration. 
Also the less the temperature gradient the slower the heat is 
carried away, so preheating or what approximates the same thing, 
running the arc on the work, increases penetration. The position 
of the work makes a difference. Most welders know many if not 
all these effects so the object here is only to explain the causes. 
By referring back to the general formula for penetration, it 
will be seen that there are five factors involved. Three of these 
factors represent qualities of the electrode. These are the diam- 
eter and the melting rate and deposit efficiency coefficients. The 
fourth one, the arc voltage, is up to the welder largely through 
control of the arc length, and the fifth one, radiation coefficient 
depends on the character of the work, position, and also on the 
welder. The welder controls the way he lays down the metal and 
this affects penetration. Just one example out of a great many 
possible ones will be used to show this. In Fig. 2, are two pat- 


Fig. 2. Mlustrative patterns indicating the io mavens by the opera- 
tor of the end of the electrode in laying down a bead. 


terns showing the movement of the electrode over the work in 
laying down two beads of the same width and height. The pene- 
tration when using the top pattern will be less than when using 
the bottom one. Take any point on one of the patterns and esti- 
mate the distance the electrode is moved before it:is back laying 
metal alongside the same point again. Now do this for the other 
pattern. It is readily seen that the top pattern shows a much 
longer travel. This means that there is more time for the heat 
to radiate and, just so long as this radiates fast enough so the 
temperature does not build up to the meiting point of the base 
metal, there will be no penetration. The angle at which the 
electrode is held, the arc flame direction, etc., might also be con- 
sidered. These, while very important, are all really tricks of the 
trade. It assumed that the welder knows all about them so they 
really have no place in a consideration of the fundamentals of 
penetration. 
Technical Discussion 

The discussion in this article up to this point has assumed 
that the penetration formula as presented is correct. For those 
who are interested in making a deeper study of the matter, the 
development of this formula will now be taken up. The three 
coefficients will be discussed from the standpoint of mathematics 
and then the construction of the general formula. 

Melting Rate 

Melting rate will be considered first apart form any connection 

it may have with penetration. It does not require any special 
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laboratory or equipment to determine that the more current ap- 
plied to any given electrode, the faster it melts, and the same is 
true in appreciating that the larger the diameter of any given 
electrode the slower it melts. In other words, melting rate varies 
directly with the current and inversely with the diameter. Any- 
one familiar with mathematics knows that when a quantity varies 
with one or more other quantities, it differs from such variation 
of the other quantities, arranged in their proper relation, by a 
constant. This furnishes the means of writing an equation for 
melting rate. If the symbol, M, be used to represent melting 
rate in inches per minute of electrode consumed, and I the cur- 
rent flowing in amperes, D the diameter of the electrode in inches, 
and Km the melting rate constant of the electrode, the formula 
may be written as follows: 


I 
KoaM = — (1) 
D? 

D* appears instead of D because it is quite evident that any 
variation due to electrode size must depend on the cross-sectional 
area which equals * D* but, as 7 is a constant, the expression 
varies only as D*. By ordinary transposition, equation (1) may 
be solved for either melting rate or melting rate constant when it 
would be written as follows: 





I 
M= (2) 
Km D? 
I 
Ka = ——— (3) 
MD 


Simultaneous values for I and M may readily be obtained, so 
by substituting these together with the diameter in equation (3), 
the melting rate constant of any electrode can be easily deter- 
mined. This will differ for each polarity, i.e., electrode positive, 
negative or zero, which is the polarity for alternating current. 
Take equation (2) and rewrite it for negative polarity thus 

1 
Ma S—_—— I (4) 
Km— D? 

This equation is plotted in the series of curves shown in Fig. 3 
and, on these curves, a number of points are located from data 
which has been obtained with the Arcometer. It will be noted 
that these points fall very closely on the curves and indicate that 
the mathematical deductions are substantiated by real experiment. 
A Weldite-E No. 6 Bare electrode was used for this series of 
experiments. It had a melting rate constant of 705. When the 
melting rate constant is once determined, a series of curves as 
shown in Fig. 3 are quite easily plotted because they are all 
straight lines passing through zero. With such curves, it be- 
comes very easy to quickly find the actual melting rate of any 
size of this electrode at any current. 

In the absence of precise data involving arc length with the 
melting rate fermula, it is permissible to consider how arc length 
might effect the situation, if it effects it at all. The arc used in 
obtaining the substantiating data with the Arcometer for the 
graphs shown in Fig. 3, of course, must have had some length. 
In this case, the length varied from 15 to 18 volts. If the effect 
of arc length introduced a curvature into the straight line graphs 
of Fig. 3, the experimental points would not be apt to fall on 
the lines as they do. From a mathematical standpoint, there are 
only two other ways in which arc length might affect these 
graphs. One is, that it might change their position so that they 
would not pass through zero, and the other is, that it would 
change their slope. In the first case, equation (4) would have 
either a + or — quantity added to the right hand member and, 
in the second case, the coefficient of “I” would be modified. The 
first is highly improbable on account of the experimental data, 
which leaves as the only possibility a change in the coefficient, 


?) The chances seem to be great that melting rate is in- 
dependent of arc length but, before this can be said positively, 
the Arcometer must be equipped for arc length control during 
operation and the field explored over the whole range of possi- 
bilities. 


Deposit Efficiency 


Not much need be said on this phase of the subject 
penetration is concerned. Deposit efficiency is conside: 
percentage by weight of that portion of the electrod. 
melted which passes into the weld. It is evident tha: 
the electrode vaporizes, part sputters away, and onl 
mainder goes into the weld. A definite quantity of me: 
go into the weld to fill the required space, consequently 
of the electrode which is vaporized and sputtered aw ay, t 
the electrode must be held in any given spot to lay the 
quantity of metal in the weld. The longer it is s 
greater the quantity of heat developed at any given spo; 


I 
in turn affects penetration. The lighter the deposit 
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Fig. 3. Graphs Showing Relation Between Melting Rate, Current and 
Electrode Size. 


the less time the electrode is held in any given spot or, ; 
words, penetration varies inversely with deposit efficien: 
deposit efficiency coefficient in the penetration formula thus 
comes merely the reciprocal of the deposit efficiency. 


Radiation 


There seems to be little doubt that radiation has a very marked 
effect on penetration. While it appears quite possible to | 


tild uy 


a formula for radiaton, still, it would seem hopeless to ever 


evaluate all of the factors involved, so such a formula would 
have very little significance. In lieu of such a formula, a study 
of the various factors seems the most logical way to reach a 
understanding of radiation effects in connection with penetratio: 
In such a study, the starting point is a short review of the laws 
of heat, then these may be applied to the subject in question. 
Both heat and electricity are forms of energy and as such, it 
is logical to expect a close analogy in the laws governing. In 
electricity, pressure is recognized and measured in volts, quantity 
is recognized and measured in coulombs, and the quantity flowing 
per unit of pressure is referred to as the current and is measured 
in amperes. With heat, the pressure is spoken of as the tempera- 
ture gradient and represented by the difference in temperature 
between the hot and cold points under consideration. In 
mathematical discussion, the hot point is generally given the 
symbol T;, and the cold point T:, while the temperature gradient 
is written T,—T:. Heat quantity is usually measured in B.t.u.s 
or Calories. Time is such an important factor in connection with 
the flow of heat that there is no unit for current. Various ma- 
terials conduct heat with varying facility and, in general, there 1s 
a close relationship between the electrical and heat conductivit 
of materials. Heat is involved in the change of state of al! 
materials. The heat involved in change of state is either th: 
latent heat of fusion or the latent heat of vaporization. |! 
bodies have some capacity to store heat. This capacity | 





A oust, 1926 


nstant of the material and is called its specific heat. The above 
ttle more than a list of the more important aspects of heat 
energy. No attempt wll be made to discuss them in detail as this 
article is concerned with penetration and any elementary text 
hook of physics will familiarize the reader with the details. 
Electrical energy is changed to heat energy in the arc and this 
heat energy is then dissipated in three ways, by radiation, by 
conduction, and by convection. Heat form of radiant 
energy and as such is dissipated through the ether with the speed 
of light, radio waves, etc. Heat also flows through conductors 
much the same as electricity does and, in general, a good elec- 
trical conductor is also a good heat conductor. Heat may also 
be dissipated by what might be called bodily transfer. A body 
becomes heated, then the body itself containing the heat moved 
from place to place. Air is the body most commonly involved 
with heat convection, as this method of dissipation is called. 
The body of air in actual contact with the arc becomes heated, 
it expands, thus becoming lighter than the surrounding air, moves 
up and away carrying its heat with it and a fresh supply of cooler 
air takes its place to repeat the phenomenon. It might also be 
mentioned, just in passing, that some of the heat energy of the 
arc is itself changed to light energy and radiated as such. This, 
of course, is small in percentage. Of the total energy supplied 
to the arc, the only portion useful to the welder is that which 
raises the base metal and electrode materials to their fusion 
points and then supplies their latent heat of fusion. So far as 
penetration is concerned, only the base metal need be considered. 
Take the heat supplied to the base metal by the arc and analyze 
what happens. So long as any of the base metal remains un- 
melted, no appreciable portion of it can attain a temperature 
higher than its melting point. Heat, which might otherwise ele- 
vate the temperature, simply becomes latent heat of fusion. Every- 
one is familiar with such phenomena. A container filled with 
water, for example, cannot be heated above the boiling point of 
water until all the water has been boiled away. From the stand- 
point of welding, this fact pegs the hot point temperature in de- 
termining the temperature gradient. T: thus equals the melting 
temperature of the base metal. When welding starts, T: is usually 
room temperature unless the work has been preheated. In the 
case of mild steel, T; is about 2700° Fahr. and T: can be taken 
as about 70°. The temperature gradient is then 2700—70—2630°. 
As welding proceeds, T: goes up and this may bring the tempera- 
ture gradient down to half or less of what it was at the start. 
Now, if heat be supplied exactly as fast as the conductivity of the 
base ‘metal under the pressure of the heat gradient carries it away, 
no fusion occurs, but, if supplied a higher rate, it literally batks 
up and what does back up becomes available to supply the latent 
heat of fusion of the base metal and a proportionate quantity of 
this melts. This indicates plainly that the rate at which the heat 
is supplied is probably the major factor in determining the pene- 
tration in any particular case. In any given arc, the rate of heat 
supply obviously varies directly with the electrical current flow- 
ing. Thus, in general, the higher the current the deeper the 
penetration, 


is one 


Development of Penetration Formula 

The formula for peneration is merely an expression in mathe- 
matical symbols for what the definition of penetration given earlier 
in this article says in words, It is the quantity of heat available 
in the base metal at a temperature above the melting point of the 
base metal, Electrical energy is changed to heat energy with 
100% efficiency, so the total heat energy in the arc may be ex- 
pressed in watts, which, in the case of direct current, is volts 
times amperes, and, in alternating, this must be modified by the 
power factor because only the product of effective volts and 
amperes becomes heat. Not ali of this total heat is available for 
melting the base metal. As has already been developed, three 
iactors affect the situation, melting rate, deposit efficiency and 
radiation. If the effect of each of these be evaluated as a per- 
centage, and the total heat available multiplied by each of these 
percentages im turn, it is quite evident that the answer is the 
quantity of heat available for penetration. The percentage effect 
of a factor is generally spoken of by mathematicians as a coeffi- 
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cient. Thus, there are three such coefficients in the penetration 


formula, one for each factor. These may be written in symbols 
as Cm, Ce and Cr. Using P to represent the quantity of heat 
available for penetration, and I for current, and Es arc volts, 
the whole formula becomes 
P= Cm Ce CrI Ea (4) 

This formula satisfies the penetration definition, but the useful- 
ness of such formulae can often be increased by expressing the 
various coefficients in terms’ of the factors making them up. As 
already explained, it seems useless to attempt a mathematical ex- 
pression for radiation because of the inherent difficulties in ever 
evaluating the factors which might enter it in any practical case. 
Cr must therefore be left to stand as it is. The deposit efficiency 
coefficient being simply the reciprocal of the deposit efficiency, 
there is little to be gained by writing this as one divided by the 
deposit efficiency. An expression which can readily be evaluated 
in a practical case has been developed for melting rate, so some 
useful substitution may be made for the melting rate coefficient, 
Cm, in the penetration formula. 

For the purpose of such substitution, the useful heat available 
at the positive and negative terminals of the arc may be assumed 
to divide in proportion to the melting rates of the electrode when 
run positively and negatively. This may be expressed mathe- 
matically for the electrode negative 

Mp 


Mp + Mn 
This expression represents the percentage of the useful heat 
available at the positive or work side. The time such heat is ap- 
plied to any given spot will vary inversely with the melting rate 
of the electrode because, the faster the electrode melts, the less 
time it will be over any one spot. The melting rate coefficient 
as included in equation (4) may thus be expressed in terms of 
melting rate as follows: 
Mp 
Caz (5) 
Mn( Mp + Mn) 
Equation (2) expresses melting rate in terms of current, elec- 
trode melting rate constant and electrode diameter. Substituting 
for melting rate in equation (5) from equation (2) and simpli- 
fying by ordinary algebra, which anyone can do on the side with 
a piece of scratch paper, so the details will be omitted here, gives 
D? K*n 
Ca— —_—_ —-— (6) 
I Kp + Ka 

The only change required to make this equation true for the 
electrode run postively is to change the subscript for K’ from 
negative to positive. For alternating current, the subscript be- 





comes zero, so the expression reduces to — Ko. The expression 


2 
for melting rate coefficient given in equation (6) can now be 


substituted in the general formula for penetration as given in 
equation (4). Inasmuch as the radiation coefficient cannot be 
evaluated, there is very little use in carrying the expressions for 
other coefficients into detail at the sacrifice of simplicity except 
as it permits a more complete statement of the factors affecting 
penetration for the purposes of study, Therefore, in the finai 
formula, that portion of equation (6), involving melting rate 
constants only, can be written as Cm. Making the substitution, 
equation (4) becomes 
Cm Ce Cr I Ee D? (7) 
P= 





I 
As no confusion can now arise regarding the melting rate coeffi- 
cient, the prime mark may be dropped from Cm, and I, the cur- 
rent, appearing in both the numerator and denominator may be 
cancelled. This leaves the final expression for penetration as 
follows: 
P = Cm Ce Cr En (8) 
It would seem as if the arc length and. current should appear in 
a more readily appreciated way in this formula. The arc length 
really does appear in the form of Es, the arc voltage and, as 
(Continued on page 36) 














Tests on Oxwelded Roof Trusses 


Demonstrating the Application of Engineering Principles and 
Procedure Control to Oxy-Actylene Welding of Structural Steel 


By H. H. Moss* 


URING the months of April and May of this year, a series 
D of tests were conducted at the Buffalo shops of the Linde 
Air Products Co., on some oxyacetylene welded steel roof trusses. 
These tests were preceded by studies of this problem during several 
years, made by this Company’s Process Development Department. 
A practical and sound method for fabricating structural steel by 
oxy-acetylene welding was sought and interesting and construc- 
tive results have now been obtained. 

Before entering into the body of this article, it will no doubt 
be appropriate to explain briefly the interest of the Linde Company 
in this particular field of construction. 


For the past three or four years its Process Service Department 
has witnessed the construction of and been confronted with num- 
erous calls in connection with the welded fabrication and repair 
of highway bridges, foot bridges, garage, warehouse and pump 
house buildings, tank towers and many other minor structures, 
utilizing everything from new or second-handed pipe to structurual 
plates and shapes. Such incidents doubtless are manifestations of 
what may be termed the normal development of the process in the 
hands of the practical welder. Sound engineering principles were 
often disregarded, in fact, engineering analysis was frequently lack- 
ing and the results obtained, while commendable, varied greatly 
in detail and could not be satisfactorily interpreted from a rational 
standpoint. A precautionary warning was sent to the field forces 
asking them to discourage those endeavoring to carry welding into 
such type of construction until a procedure control for both design 
and welding could be developed. In consequence, and in order to 
be in position to render more intelligent service in this new appli- 
cation. The Linde Company charged its Process Development De- 
partment to study structural welding and to carry out such ex- 
perimental work as seemed necessary. 


As a basis for initial study one of the Company’s standard build- 
ing structures was selected; the design of the details could be 
experimented with in the laboratories; furthermore we could build 
the trusses and place them into a new building, thus translating 
preliminary studies into practical ‘service. This structure pro- 
vided a one story building, with roof of 40 ft. span having the 
usual one-quarter pitch roof without monitors. 


Initial studies produced what has been termed “Insert Plate 
Joint.” It was developed while trying to place web metal con- 
centrically around center lines in a theoretical diagram and by 
adding long steel rectangles on either side of this web metal to 
obtain sufficient area and rigidness for a practical structure. 

Angles, tees, and tubular sections were tried with this idea as a 
basis for joint design. For each shape an elementary truss de- 
sign was studied, thus determining the style of the joints that 
must be developed to complete a truss structure. An ideal joint is 
shown in Fig. 1. 

The next and obvious problem consisted of transferring the 
full strength of members having lateral metal into the web plate 
or into a single flat plate somewhat as shown in Fig. 2. 

This sketch suggested the insert plate design. While the intended 
scope of this article does not permit a full account of this develop- 
ment (nor indeed can this be correctly defined until further inves- 
tigations are made) a typical application as used in this test series 
is illustrated in Fig. 3. 

It will be observed that a portion of the leg of members, a. b. 
and c, has been removed. An insert plate, fashioned as shown d, 
Cy MisMengs s' wiateis placed in the plans of the longitudinal legs of the 
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tee shaped members a, b, and c, supplies the necessar) 
transfer of stress at the joint Union of these several | 
accomplisked by oxy-acetylene butt-welding where met 
metal, the result being a homogeneous plane of metal tra 
the applied forces by means of welds in tension and 
members a and c, and in compression and shear in men 
Briefly such a design provides several advantages : 


lst—Center of gravity lines of the members converg: 
actly at the true intersection points. 

2nd—All principal welds are placed at or very near t 
center of gravity of the member joined. 

3rd—The major portion of the welds function in shea: 

4th—All metal is joined with butt welds. 

5th—All metal joined may be placed symmetrically in re- 
gard to the axial plane of the main structure. 

6th—A non-rigid weld at the terminal of each member. 

7th—Easy means for rounding out the weld ends or fillet- 
ing the finish (as shown by the dotted lines in Fig. 3), 
thus avoiding abrupt angles. 


X- 
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Figures 1, 2 and 3 


Preliminary Work 


First, a series of tests were conducted in the Carbide and 
Carbon Research Laboratories in Long Island City, on typical 
joints. Specimens were set up in correct fixtures in an 100,000-|! 
Olsen tensile machine and pulled to rupture. In each the bas 
metal of the adjoined member failed, at some distance from th« 
tension weld in the insert plate—an evidence of the strength ot 
this type of joint. Unit tensile strength developed in these tests 
averaged 56,000 to 57,000 Ib. per sq. in., or approximately the aver- 


age maximum strength of rolled shapes. There was no distress 
noticeable in the welds at the time of failure of these specimens 
The material used was standard angles bought from a local ware- 
house. The filler rod or deposited metal was Oxweld No. 1 High 


Test Rod, the quality of which develops the full strength of th: 
base metal across properly made butt-weld in mild steel. 


These results proved that by using proper filler rod material 


the strength of the out-board legs of a member could be trans- 
ferred into the insert plate. The assumptions for the plate design 
consisted of adding plate metal from the point of origin of trans- 


fer (point a in Fig 2) proportional with the amount of shear | 
crement transfer along the shear leg of the weld. An arbitrary 
additional amount of approximately ™% in. was made to this 
width, as shown dotted in Fig. 2, to insure of ample strength. At 
the present time the straight-line principle of metal (or stress) 
transfer is being used, subject to modification as our experiments 
this detail progress. 
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ong others, the unknown factors remaining in the problem 
sted of: 

Proving the efficiency of the insert plate design in a prac- 
tical structure and under shop conditions of welding. 
_Determining the feasibility of the design embracing a 
complete truss structure. 

\—Determining how the residual stresses due to welding (if 
any) affect a truss structure. 

h—Comparing the cost with riveted construction. 


Design 


Having as a background the preliminary insert plate design 
and the results “of the specimen tests, complete designs were 
prepared for a series of trusses of 40 ft. span, one-quarter pitch, 
spaced 15 ft. center to center, to withstand a load of 40 lb. per 
sq. ft. of horizontal projection. Due to the method of testing, 
all loads were disposed vertically at each panel point and summed 
up to 3,000 Ib. per panel, there being seven panel points of con- 
centrated loading not including those immediately above the end 
supports. (Fig. 5) From these loads the working stress for each 
member was determined. 














Figure 4 


For comparison it was mecessary to study a riveted truss, 
designed and built from the same specification. Both design and 
fabrication were done by a reputable concern, which furnished 
the truss material for both the riveted truss (Case 2 below) and 
its direct competitor (Case 3) all of which material was secured 
from the same rolling, and the physical properties of which were 
recorded. The yield point of this steel averaged 40,000 lb. per 
sq. in. 

The several trusses, with the exception of the tubular one, were 
similar with respect to the upper and lower chords, being com- 
posed of two 3x24%4x% in. angles and two 2x2x% in. angles 
respectively. The top chord angles of the welded trusses were 
placed tightly back to back, whereas in the riveted truss these 
angles were spaced apart %4 to Ys in. 

Case 1—Welded—Preliminary test truss. This truss had an 
identical member design as Case 4, with the exception 
that the main strut was made of two 3x2%xv¥s tees. 
This truss was weided in quarters, then in halves (each 
side of the ridge joint). Afterwards field joints were 
made at peak at a third points in the lower chord. Gus- 
set plates: %4 in., made up of two quarter inch plates. 

Case 2—Riveted—Main web diagonals from ridge to field 
splice at lower cord; two 2x2x%4 in. angles. Main web 
Strut; two 24%4x2x%4 in. angles. Sub-strut: one 2x2x%4 
in, angle. Sub-tensional diagonal: one 2x2x'4 in. angle. 
Gusset Plates: % in. and ¥s in. 

Case 3—Welded—The same composition and disposition of 
angle-iron members. Gusset Plates % in., made up of 


two % in. plates, each welded into the: % in. legs of 
each member at a joint. 

Case 4—Welded—The same composition as Case 2, with the 
exception that the main web tension diagonals were two 
14%4x1%x% in. angles. Sub-struts and sub-tensional diag- 
onals: two 1144x1%4x% in. angles. 

Case 5—Welded—Tubular Sections. Upper chord: 3 in. nominal 
size standard black pipe.. Lower chord: 2% in. Main 
strut 2% in. Main tension diagonals 2 in. Remaining 
web members 1% in. 


Elastic Limit 
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Figure 5 


Welding Procedure 


The first item under this heading consisted of testing the welders. 
The welders selected for this work were required to make welds 
in structural steel developing a minimum tensile strength of 50,000 
Ib. per sq. in. in standard American Welding Society tensile 
coupons. The actual results obtained from these coupons using 
high test filler rod averaged 60,000 Ib. per sq. in 

The welding procedure governing cases three, four and five 
consisted of first, welding the insert gusset plates into the principal 
truss members, after which these members were straightened 
where necessary, by the aid of a heating torch. Next, the partially 
welded members and the remaining web members were assem- 
bled into the truss form, clamped together and tack welded. By 
the aid of a cardboard angle template, proper alignment of the 
truss was maintained. The final welding progressed from this 
point. This procedure proved to be the most practical and was 
adopted after experimenting with several procedures with case 
No. 1. Due to the use of two 1%-inch insert plates at each joint, 
double “V” welding was approached as each truss half after being 
welded throughout on one side was turned over and again welded 
on the opposite side. 


The Test Structure 


The available floor space in the Buffalo shop provided a width 
of 12 ft., and a length of 60 ft., within which the testing equip- 
ment was erected. The photograph (Fig. 4) shows the general 
view of this arrangement with a welded truss (Case 3) under test. 
The hanging platforms for loading, purlin construction for holding 
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panel points laterally, and the design of the 8x8 in. timber 
gantries is clearly shown. The gantries were secured to the con- 
crete floor by expansion sleeve anchor bolts. The trusses under 
test were supported at either end by concrete piers, one providing 
for rigid anchorage, the other with a set of rollers and a rocker 
casting placed between bearing plates. Approximately 40 tons of 
pig iron was accurately weighed for this test, each pig having its 
correct weight painted on in white numerals. 
Test Procedure 

The trusses after being erected were carefully lined up by 
means of plump-bobs suspended from a true line above. 8-in. 
channel purlins secured the top member laterally. Freedom to 
move in a vertical plane was accomplished by means of slip plates 
on the gantries. Two % in. round adjustable rods secured the 
lower chord against lateral movement. The suspended platforms 
were carefully leveled before each test by aid of the turn-buckles. 
Truss deflection was measured against a tightly drawn steel wire 
secured to the gusset plates at either end of the truss. Uniform 
loading was obtained by adding a pig consecutively to each plat- 
form. Deflection readings and stress investigations were taken 
at panel loads of 3,000 Ib., 6,000 Ib., 9,000 Ib., 10,000 Ib. Above 
10,000 Ib. load was added 70 Ib. at a time (the average weight of 
one pig) up to point of failure. 

Strain Gauge Work 

Strain gauge readings were taken on both sides of each member 
of each truss for the purpose of determining the effect of residual 
welding stress in such a structure, and to study its elastic action. 
Gauge readings were very carefully taken at each station at the 
following load conditions : 

ist—Dead truss weight including weight of the purlins and 
hangers but without the platform weight. 

2nd—With platform weight added. 

3rd—At 3,000 Ib. per panel, the design load. 

4th—At 6,000 Ib. per panel. 

5th—At 9,000 Ib. per panel. 

6th—At 10,000 Ib. per panel. 

The 5th and 6th readings could not be made for the riveted and 
tubular trusses, because they reached their ultimate strength slightly 
below 9,000 Ib. per panel. Typical stress curves are shown in 
Fig. 5, plotted against the theoretical stress of the member. 

It will be noted that the stress as determined by the strain gauge 
agreed very closely with the theoretical. It indicates within a very 


narrow margin ideal behavior of stress distribution and develop-— 


ment in the members of a welded truss. 
Summary of Load Tests 

In each case typical column failure of the upper chord hetween 
panel points occurred. Three cases faiied at the rigid end of the 
truss and two failed at the free or movable end. At no time 
throughout these tests was there any indication of joint distress. 
Approaching failure, by passing the maximum strength of the 
upper chord was evidenced by Luders lines appearing in the cement 
coating. In the riveted and tubular trusses these distress signals 
appeared before the 9,000 Ib. panel load was reached. 

The loads and factors of safety developed in each case, the 
weight of each truss and the recorded reflections up to 9,000 Ib. 
panel load are given in the following table: 

Table I. Summary of Load Tests 


Comparable Max. Factors 


Weight of Panel i eae ol 
Trusses, Load, Safet Defiec 

Mark Kind of Truss Lbs. Lbs. Siovciaond 3,000 6, 00” ; 
Case 1. Preliminary Truss, 

HOGG bao v dnd e pege 1.199 10,285 3.42 -28 6 1.03 
Case 2. Riveted Truss ..... 1,161 9,000 3.00 29 “$35 
Case 3. Direct Competitive 

See rs 1,079 10,318 3.44 .25 585 1.095 
Case 4. Symmetrical Truss, 

.. . Swerve 1,079 10,043 3.34 -335 .695 1.13 
Case 5. od Truss, 

PUNE. cowndneeeete 916 .655 


Results of raoe tests, which afforded splendid cine for 
observing the habits of welded construction under conditions of 
extreme stress, point toward a still greater saving in metal in all 
members below the top chord. Furthermore, the theoretical amount 
of metal can probably be used in the secondary web members, now 
generally heavier than necessary to take the stresses, without caus- 
ing difficulties as far as welded fabrication is concerned. How- 


ever for uniformity of the welded joint a minimum ; 
% in. seems to be desirable for this type of structure 

Further investigations along this line are now being np 
a 6th Case, designed from the same load specifications 
the previous five, will be developed. This Case will uti! 
tee sections in all tension members and in the sub-striy: 
areas agreeing closely with the theoretical requirements 
by the insert plate method. 

Cost 

Detail costs of all welded trusses were carefully re: 
results, however, are not available at this date. From + 
cations of a cursory survey it is expected that the 
welded truss will compare favorably with the cost of r 
of equal strength. 


Conclusions 


It is quite apparent that the insert plate joint is a st 
right direction towards the solution of the problem of 
structural steel by oxy-acetylene welding. 

Fundamentally and practically, this method of joining is 

The summary in Table I shows a rigidity in favor of 
of approximately 15 per cent. This may be explained i: 
on the assumption that the “fixation” of column members is better 
than where the end connection is riveted. The reader’s att 
is again called to the fact that the upper chord angles in a! 
welded trusses were placed tightly back to back, which wou! 
expected to lower the lateral strength of these cohimns as 
pared to angles spaced slightly apart. 

Material savings in weight of steel necessary for a structur: 
this type can be made, compared to the present methods of 
cation. 

Welding by this method does not inject negative factors 
strength in a completed truss structure, nor in the base metal 
adjacent to the welds. This is evidenced by both the load tests 
and the strain gauge work. 

The shop work proved to be simple and attended with but { 
minor difficulties which were easily remedied. Good alignment 
of members was maintained by following recognized welding 
practices. In doing work of this nature, it is recommended 
adherence be made to a correct procedure control. In brief 
summarizes as follows: 

a—Selection of Workmen. 

b—Purchase of First-class Materials. 

c—Provision of Good Shop Conditions. 

d—Correct Engineering Design for Oxwelding. 

e—Adequate Supervision and Management. 

f—Inspection and Proof Test. 

By observance of this code, progress in the field of welded fabr 
cation of structural steel can be expected. Caution, and }) 
means engineering control, on this class of work is imp rati 
Much remains to be done along these lines, from an engi 
and proof testing standpoint before the welding of structura 
will enjoy the confidence of the progressive structural engineer 
fabricator. The welding engineer however, finds much encourag 
ment when witnessing results in practice that conform so clos 
to his theoretical predictions. 

A number of interested engineers were present during all or 
portion of the testing of trusses 2, 3, 4 and 5. Among these m 
be mentioned L. J. Briggs and H. L. Whittemore, of the U. > 
Bureau of Standards; J H. Edwards of the American Bridge | 
Prof. F. P. McKibben of Union College, F. E. Schmitt of Eng: 
neering News-Record, Comm. H. E. Rossell of the Navy Depar 
ment; H. J. Thiede and L. L. Davis of the Engineering Cor 
U. S. Army; Douglas Cornell, Chief Engineer, City of Buffalo, 
and G. T. Snyder of National Tube Company. Pittsburgh Test 
ing Laboratory was retained to report the results. 

Acknowledgment is gladly made for suggestions made in in 
formal conference with members of the Bureau of Standards, 
for aid and encouragement from G. O. Carter, Consulting Engi 
neer of The Linde Air Products Company, and for the facilities 
freely given by W. S. Roberts at the Buffalo Engineering Labora- 
tory. 
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Constant Voltage and Variable Voltage 


A Comparison of Different Types of Are Welding Trans- 
formers and Duties Commonly Performed by Them 


By M. D. Goodman* 


HERE are in use two general systems for doing electric arc 
T One is known as the constant voltage system, and 
the other is known as the variable voltage system. 

Meaning’ of Constant and Variable Voltage 

In the case of the constant voltage system, the voltage at 
the generator is held approximately constant, for instance at 
60 volts, and the control is obtained by changing the amount 
of resistance in the welding circuit. By means of this variable 
resistance the current in the welding circuit is changed and 
controlled. In the case of the variable voltage system, the 
open circuit voltage, that is, the voltage at the generator when 
it is running idle but not actually furnishing current for weld- 
ing is somewhere between 40 and 80 volts. Immediately, how- 
ever, when the current begins to flow the voltage in this type 
of machine drops to approximately 20 volts in the case of the 
metallic arc, and then the voltage runs at approximately this 
value while current is flowing, that is while the machine is 
being used for welding. However, as the arc is lengthened, 
the voltage increases and when finally the arc is broken, the 
voltage automatically returns to the high open circuit voltage. 

Control of Constant Voltage Generator 

The constant voltage system in general permits of a some- 
what simpler machine and simpler control. This is due to the 
fact that the generator is designed on the same general basis 
as any other constant voltage machine except that the voltage 
is lower. Like other direct current generators, this type of 
machine is self-excited. 

With a constant voltage generator, the amount of current 
that flows in an electric circuit depends on the resistance of 
the circuit, and hence with this type of machine if some sort 
of resistance is provided with adjustable taps, we can change 
the resistance, and in this way change the current which is 
drawn from the machine. 

Control of Variable Voltage Generator 

In the case of the variable voltage system, there are a num- 
ber of methods of obtaining the control. In the first place 
some electric welders use a separate exciter for the generator. 
The reason for the separate exciter is that with the variable 
voltage system the voltage across the main field of the weld- 
ing generator does not stay constant, and this necessitates 
some extra source of direct current to give a constant voltage 
excitation to the main welder field. Furthermore, one of the 
methods used to obtain the variable voltage is to have a se- 
ries field wound over the shunt field of the welding generator 
and the magnetic action of this series field is opposed directly 
to the magnetic action of the main field. In other words, 
when the generator is not producing current, the main field 
only is acting, and then the high voltage without current is 
obtained, but immediately on drawing current the bucking 
series field as it is called, comes into play reducing the mag- 
netism in the field and at the same time reducing the voltage 
at the generator. As soon as the current is broken, current is 
no longer flowing in the bucking field and the voltage then 
returns to the high open circuit voltage. The control with 
this type of machine is obtained in two ways. First, by means 
of a field rheostat inserted in the field of ‘the welding genera- 
tor. Current in this field is controlled by the amount of re- 
sistance in the rheostat. The higher the current the higher 
the voltage, and the higher the open circuit voltage, other 

igs being constant, the greater the welding current. In 


welding. 


this 


resident Goodman Electric Machinery Company. 


additon to this adjustment, some manufacturers have an ad- 
justment on the bucking field, that is, they have a resistance 
shunted across this field which allows them to vary the amount 
of bucking which further gives them adjustment of the weld- 
ing current. 

In one design of machine instead of shunting the series 
held to obtain adjustment, a switch is provided which actually 
varies the number of turns in the bucking field. Of course the 
greater the number of turns in the circuit the greater the 
bucking effect and the lower the welding current. 

One ingenious method which is used in variable voltage 
machines to do away with the necessity of an exciter, is to 
have an additional brush on the commutator of the generator 
across which the main field is connected. This third brush is 
located in such a positon as to give constant voltage to the 
main field, and this produces the same effect as having a sep- 
arately excited machine. 

One of the newest methods of obtaining control in a variable 
voltage muchine is by actually shifting the brushes by means 
of a lever or hand wheel. In any of these systems what is 
aimed at is to obtain control of the open circuit voltage, and 
as pointed out previously, this control in turn regulates the 
amount of current that is produced for welding. 

Discussion of Constant Voltage System 

In the case of the constant voltage system, a certain per- 
centage of the power must be dissipated in the form of heat 
in the resistance. While the machine generates 60 volts con- 
stantly only about 20 volts is used for welding with the me- 
tallic arc so that about two-thirds of the power is actually 
wasted. However, with the carbon arc, the voltage is very 
much higher, approximately 45 volts, and for this kind of work 
the constant voltage system is very efficient from the stand- 
point of welding efficiency. 

Where more than one operator is required to weld from 
one generator, a constant voltage system is always used, and 
in this case the welding is a good deal more efficient. The 
fact is that to have several welders work from one machine 
requires the constant voltage system, and due to the fact that 
diversity factor enters, this system actually works out most 
efficiently where a large number of operators are used in a 
restricted area. This is particularly so if all the electric weld- 
ing machines are worked in parallel, and the operators plug 
in from the main welding busses. This system, however, can 
only be used to real good advantage when there are a com- 
paratively large number of welders working at all times. An- 
other place where the constant voltage system appeals quite 
strongly is where automatic welders are used. In the case 
of automatics, it is necessary to have a constant voltage direct 
current applied in order to control the feed motions on the 
automatic welder. If the shop is not equipped with either 
110 or 220 volts direct current for its power, the 60 volt con- 
stant voltage from the welder furnishes the source of power 
from which the motors on the automatic heads are driven. 

Another advantage of the constant voltage system is that 
with this type of welder the stabilizer which is in quite general 
use in welding circuits is not so essential, and in fact in many 
cases may be dispensed with. This is due to the fact that in 
the constant voltage system the generator does not have to 
recover its voltage, the 60 volts always being available to 
keep the arc going, whereas with the variable voltage system 
when the operator is welding the voltage of the generator is 
approximately the voltage of the arc, that is 20 volts, and if 
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the arc is lengthened out, the current is decreased and the gen- 
erator must build up a higher voltage to maintain this arc. 
This buildng up process is not instantaneous, but takes an ap- 
preciable time, and if this type of generator is. used without a 
stabilizer, it wll be found difficult to weld. However, a stabil- 
izer or reactor, as it is called, in the welding circuit acts elec- 
trically in the same sense as a flywheel acts mechanically, that 
is, it tends to maintain the average flow in the electric cir- 
cuit even after the supplying energy has been reduced. This 
flywheel action of the stabilizer gives the generator sufficient 
time to build up its voltage so that the arc may be steadily 
maintained. 





Discussion of Variable Voltage System 

The particular advantage of the variable voltage system is 
that the amount of power necessary to produce a given num- 
ber of amperes is less than with the constant voltage system, 
that is, with a 60 volt generator furnishing 200 amperes 12 KW 
is the output of the generator, whereas if the machine is of 
the variable voltage type, this same 200 amperes can be pro- 
duced with an expenditure of 4KW, assuming that the volt- 
age of the generator is 20. This looks decidedly in favor of 
the variable voltage system, and it is, when considering single 
operator machines used in metallic arc welding, but if for 
instance an installation of 1000 amperes or more in welding 
capacity is being considered, then the question of welding 
efficiency is not nearly so one-sided and actually the constant 
voltage system in this case may be preferable especially where 
the operators work fairly close together, and are not shifted 
around very much and also where automatics are used. Al- 
though in the case of automatics, it is not absolutely essential 
that constant voltage generators be furnished as variable volt- 
age generators with separate exciters will also do the work 
satisfactorily, the constant voltage necessary for the motors 
on the automatic machine being obtained in the latter case 
from the exciter of the welder. 

In general, the variable voltage system is to be preferred 
for ordinary hand welding where single operator sets are used. 
When it comes to consideration of a large number of welding 
circuits, each particular installation must be examined to con- 
sider the merits and demerits of each particular type based on 
the particular operating conditons, so we conclude by saying 
both systems have their place in the field of electric arc 
welding. 





FACTORS AFFECTING PENETRATION 
(Continued from page 31) 


already explained, the current plays a very important role in con- 
nection with the radiation coefficient but, for practical purposes, 
there is very little use to attempt to substitute it in the general 
formula. 

Conclusions 


Commercial welds cannot be taken apart and examined but their 
quality must be largely judged by surface inspection. The welder 
on the job can get a general idea of the pentration in a particular 
case by the way the arc seems to dig into the work, while the in- 
spector coming after him has little more than the crater at the 
end of the weld to judge by. End craters are more often than 
not filled up by the experienced welder and it is difficult, if not 
impossible, to accurately judge penetration by the way the arc 
digs in. This is evidenced by the fact that equally experienced 
welders, when comparing electrodes under identical conditions, will 
give them quite different ratings so far as penetration is concerned. 
A good, working knowledge of the law of penetration should help 
any welder or inspector to a better judgement of of weld quality. 
It should also be of great help when a new job is undertaken, 
new electrods used or a new generator employed. When any 
change is made, past experience most closely resembling the new 
situation must be used as a guide. A knowledge of penetration 
will be found a great help in reasoning from the procedure known 
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to be correct from past experience to the proper pro 
under new conditions and the chances of making blu: 
might otherwise prove quite costly, be reduced to a ; 


(NOTE—This is one of a series of articles by 


which the welding qualities of electric and gas weld 
be discussed. The observations made and conclusio) 


the result of a long series of experiments, but it 
that other investigators may have formed different 
a result of experiments ‘made in other ways. Cor) 
therefore invited on the subjects covered, in order t/ 
made in conclusions may be corrected and any data 


to confirm the conclusions given will also be welcom 
that much good will result from a thorough discussio) 
ferent characteristic of welding rods and wire.—Edito) 





HOKE-PHOENIX SENIOR MODE! 


Where illuminating gas is available it is so ch 
is economical to use it for certain kinds of work 
reason Hoke Inc., New York, has brought out 
While the flame of this to: 


Phoenix Senior model. 


as hot as the oxy-acetylene flame still it is hot enou 


a wide variety of work and is hot enough to n 


platinum and so forth. 


Hoke-Phoenix Senior Model 


With the Hoke torch the gas is used just as it 
the pipes, no booster or water seal being needed 


me 


\ 


gas, hydrogen, or fuel gas such as Pyrofax may be us: 
flame is easy to adjust and only one tip is used for all 


of flames. 


A sharp needle-shaped flame is used when greater 


required. 


The large soft flame illustrated is used i 
heating small articles and also for annealing and temp: 


This torch and some of the other Hoke models ar 
used for bronze welding,. brazing, soldering and so o 
have found wide application by jewelers and are now 
used in various other lines such as in the making 0! 
beds, musical instruments, novelties and radio parts 
Hoke Jewel is used for repairing automobile radiato! 


for light brazing, soldering and lead burning. 
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COMBINATION WELDER AND AIR 
COMPRESSOR 


\ combination air compressor and arc welder driven by a 
gas engine and mounted on a single base has been placed on 
the market by Schramm, Inc., of West Chester, Pennsyl- 
vania. The outfit consists of a Buda gasoline engine, a 
Schramm compressor and a General Electric welding outfit. 
The complete equipment may be mounted on a standard two- 
ton truck or can be made portable by adding steel or rubber- 
tired wheels. 

The Buda Engine is a 24-horsepower, 800 r. p. m. unit 
which may be gtarted and operated independently of either 
the compressor or welding generator. The Schramm com- 
pressor is a two-cylinder, water-cooled machine with a capa- 

















Combination Welder and Air Compressor 


city of 120 cubic feet per minute. and equipped with an auto- 
matic unloading device. The air receiver is 16 inches in 
diameter by 42 inches high. The General Electric welding 
equipment consists of a beltdriven WD-12 arc welder with 
an idler pulley for belt tightening. By the use of a Borg & 
Beck 12-inch clutch coupling, either of the machines may be 
connected to the engine. 

This combination outfit is expected to be of great value 
in field work. The air compressor can be used to operate 
drills, grinders and chipping hammers for cutting, peening, 
caulking and cleaning off scale. The compressor can also be 
used in preparing work for welding. With the G-E WD 12 
welder light and heavy gauge steel can be welded as well as 
cast iron. After the welding is completed, the compressor 
clutch is thrown and the weld can be ground or chipped as 
desired. Thus a complete job can be done with the single 
machine. 

The structural steel base is 8 feet 4 inches long, 5 feet 11 
inches wide. The outfit is 3 feet 10 inches high. The total 
net weight of the outfit is 4,000 pounds. 


AIR REDUCTION CO. HOLDS FIRST SUMMER 
OUTING 

The Airco Athietic Association of the Air Reduction Com- 
pany, Inc., held its first annual outing July 31st. Between 500 
and 600 employes and friends went on the steamer, Chauncey 
M. DePew, chartered for the day, from New York City to 
Indian Point, where the afternoon and evening were spent. 
The events included races for girls, boys and men, baseball, 
tug-of-war, tennis, and swimming. 

The purpose of this organization is to encourage good fel- 
lowship, promote healthful recreation, fair sportsmanship, and 
acquaint the employes one with another. The outing was 
highly suecessful in promoting the ideals for which the associ- 
ation was organized. 
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INSTITUTE OF METALS TO MEET IN 
SEPTEMBER 

Announcement has been received that the Institute of 
Metals will hold an Autumn meeting in Liege, Belgium, from 
September ist to 4th inclusive 1926. The program of the 
meeting includes a number of visits to interesting industrial 
establishments and several metallurgical papers will be dis- 
cussed at the general meetings. According to the announce- 
ment, visitors may attend the meetings for the meeting of 
papers but not the Works visits. It is expected that a list 


of the papers be’presented at the meetings will soon be avail- 
able. 


INSULA WELDA GOGGLES WITH SCREW- 
CAP FIBRE CUP 

Exceptional light weight, combined with safety, is featured 

in the announcements of the screw-cap fibre welding goggles 

recently placed on the market, by Strauss & Buegeleisen, 

Brooklyn, N. Y. These goggles possess a shallow comfort- 

able fibre body; no metal touches the face. Lenses are easily 
replaced and the fit is very comfortable. 





STULZ-SICKLES COMPANY MARKET ROPE 


The Stulz-Sickles Company of Newark, N. J., distributors 
of Seaco welding rods and other iron and steel products are 
also distributors of Plymouth Brand rope. They have recently 
sent out an attractive 12 page booklet containing a list of 
different grades and sizes of rope wand considerable interest- 
ing information for users of this product. 


NEW ARCO-DAVIS-BOURNONVILLE WELD- 
ING TORCH 

Catalog Section No. 1A recently issued by the Air Reduc- 
tion Sales Company of New York describes and illustrates 
the new style 7700 welding torch. This torch which is illu- 
strated in the accompanying photographs embodies the well 
known Arco-Davis-Bournonville principles of construction 
and mixing. It represents a development of several years, 
taking into consideration a preceding torch of somewhat simi- 
lar design which has been used principally in railway shops. 

The present torch is said by makers to be a refinement and 
notable improvement on its predecessor and better adapted 

















New Airco Torch 


to general welding uses. Manufacturers also point out that 
the ideal gas consumption ratio of 1 volume of oxygen to 1 
volume of acetylene is now practically attained in the style 
7700 torch, when the oxygen used has purity of 9915 %. 
The rear end of the new torch is a brass forging with 
large gas passages. The handle is made of seamless knurled 
brass and is screwed to the head and rear ends by four 
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screws. 


The head is of special bronze and the tip head is 
phospher bronze. The oxygen and acetylene tubes of seam- 
less drawn brass, heat-treated, are silver soldered to the rear 
end. Three extension tubes 6 inches, 9 inches and 16 inches 
long fit either mixing head and may be used with any tip from 
the smallest to the largest size. 





ADDITION TO THE HARRIS CALORIFIC 
PLANT 


Soon after the consolidation of the United States Welding 
Company of Minneapolis with the Harris Calorific Company 
of Cleveland, work was begun on the construction of a new 
building on the ground adjacent to the present factory on 
Washington Ave., in order to provide additional manufactur- 
ing facilities. It is reported that a temporary building has 
already been constructed and it is being used for the fabrica- 
tion of. Harris Automatic Acetylene Generators. 





WELDING SERVICE COMPANY BOOSTING 
G-E SETS IN NEW YORK 


Coincident with the announcement of the new General- 
Electric arc welding unit, combined with gas engine and air 
compressor, comes another announcement from the Welding 
Service Company, New York City agents for G-E equipment, 
featuring the new outfit and listing its chief features. This 
organization has acquired an enviable reputation in the terri- 
tory for aggressive sales methods, and can be relied upon to 
keep the business coming all the time. 





J. M. CAMERON ELECTED SECRETARY OF 
GAS PRODUCTS ASSOCIATION 


At a recent meeting of the directors of the Gas Products 
Association, Chicago, J. M. Cameron was elected secretary 
of the association, succeeding C. T. Allen, who left this posi- 
tion on August 14th to take up similar work in the East. 

Mr. Cameron has a wide acquaintance in the oxy-acetylene 
industry, through his work for the past three years in the 
organization of the Torchweld Equipment Company, Chicago. 
He is known as an active and aggressive worker and a good 
executive and the association can well expect that its affairs 
will enjoy careful and efficient management. 

Mr. Allen has won a host of friends and admirers through 
his conscientious work as association secretary. The W elding 
Engineer joins the industry in hearty wishes for his future 
success, and in extending to Mr. Cameron a sincere invitation 
to consider this organization always willing to cooperate in 
furthering the interests of the industry. 





NEWS OF THE WELDING TRADE 


W. E. Van Dresser has opened up an office and warehouse 
at 2938 Pillsbury avenue, Minneapolis, with a complete line of 
welders’ equipment and supplies for gas and electric welding. 
U. S. L. are welders, U. S. Welding Company oxy-acetylene 
apparatus, and Hollup rods and wire will be sold. Mr. Van 
Dresser has been District Manager of the Lincoln Electric 
Co., Minneapolis office, for the past eight years. 





R. K. Randall, director of welding school, Cleveland Y. M. 
C. A. School of Technology, is taking advantage of the 
vacation season to visit trade schools in the East and enjoy 
a short outing on the New England coast. 





While making delivery of material on July 18th, to the Gras- 
selli Chemical Company, at East Chicago, Indiana, Mr. Arthur 
Beauchamp, driver of an Acme Oxygen Company truck was 
struck by an Indiana Harbor Belt R. R. locomotive and quite 
seriously injured. His truck and its contents were entirely 
demolished. The accident occurred at an unguarded crossing 









on the grounds of the Grasselli Chemical Compa: 
train of cars was being switched across the highy 
a flagman or trainman to guard the crossing. 








Mr. Charles J. Murray has recently resigned {; 
The Linde Air Products Company, to become ass: 
the Oklahoma Constructing Company. He is no) 

a new division of that concern to engage exclusi 

welded pipe line construction. During his associati 

Linde Company, Mr. Murray specialized in this clas 
and has studied the construction problems conne: 

large number of notable trunk line projects. 

The Welding Equipment Company, 750 First Nati 
Building, Chicago, has been organized to sell wel: 
ment and supplies. U. S. L. arc welding generat: 
C. H. Hollup line of welding rods and electrodes wi 
by the new concern J. F. Romadka is the manage: 
Owens, formerly with the C. H. Hollup Corpora: 
joined the new company. 





CURRENT WELDING LITERATURE 


THE FIRST ALL ARC WELDED PIPE LINE, by W 
ner—Description of a 22-inch water pipe line recently 
for the City of Vallejo.—General Electric Review, Augus: 

PUROX WELDING AND CUTTING APPARATUS—(Cat 
6 of the Purox Company, Denver. The catalog contains bh) 
cussions of the Oxy-Acetylene welding and cutting proces 
describes and illustrates a complete line of apparatus asd 
for use with these processes. Among the accessories list 
liquid oxygen containers, welding wire and electrodes, hos: 
trucks, manifolds, acetylene generators, stationary moto: 
generator are welding sets are included. Tables give ¢ 
sumption, gas pressure data, pipe welding data, properties 
and metals. 

PROGRESS REPORT NO. 4 OF COMMITTEE ON WI! 
RAIL JOINTS—tTest data and findings of the committe: 
nection with the repeated impact tests to determine th 
state of the art.—Journal of the A. W. S., July. 

WELDING HIGH CARBON TOOL STEEL ANI HIGH s!'! 
WITH THE OXY-ACETYLENE TORCH, by Geo. L. Walk 
metallurgy of different kinds of alloy steels and how it necessitat 
the use of special technique for each job.—Journal of the A. W. s 
July. 

THE DBSIGN OF DISHED EDGE OF PRESSURE VESSELS 
by S. W. Miller—Discussion of tests conducted on a late series 
of pressure tanks with photographs indicating that failures occurred 
outside of the weld. The author points out the need of carefu 
complete study of stresses and openings around all pressure vessels 
—Mechanical Engineering, August. : 

SMITH-O-GRAMS—Monthly publication of Smith Welding 
Equipment Corporation. The July issue features a new schedul 
of prices showing considerable reductions in some _ \ 
interesting article pe ye tee how the welding process effects ec 
omies in railroad car shops. ; ‘ 

WELDING AND CUTTING SPARKS—Publication of the Ke: 
tucky Oxygen-Hydrogen Co. Louisville, Ky, The current issue de- 
scribes the construction of road oilers by oxy-acetylene welding a 
has a discussion of bronze welding and malleable iron. 

WELD! AND REMACHINING SPLIT FRAME MOTORS 
J. M. Zimmerman.—A definite program of operation for welding 
building up and remachining worn motor frames.—Electric Rail 


sO WELDING IN THE GENERAL ELECTRIC PLANT 
M. A, Atuesta.—A description of the different kinds of productio 
welding and repa'r and reclamation welding carried on by th 
General Electric Co ny-Machinery, July. 

WELDING —Monthly publication of the 
Liquid Air Company, Montreal. eatures of the July 
illustrated descriptions of automobile repairs and an 
article on production of welded furniture. i a 
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roe Welding mod ntial to Good Welds; Chemica! By-products 
Made in Oxwelded Apparatus; Flanges Welded to Pipe; eat 
Pipe Lines and Ag en el > ee tees Castings. 
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ane PE WELDIE THE BUILDING CONTRACTOR—By H. E. 
Wetzell—How welded joints otal sre «manag in “4 — 

bing and heating systems.—Acetylene Journal, August. 
DIaDNERAL REPAIRS WITH BRONZE, by W. C. Swift—Lares 
and small repair jobs on all metals successfully accomplished W 
welding torch and bronze filler rod—Acetylene Journal, August w 

WELDING FACTS AND FIGURES, by D. Richardson and E V 
Birch—Percentage Composition of a Body; Relation Between (%« 
Weight and the Volume of Gases; Acid, Base and Salt; Oxidats 
and Reduction; Temperature—The Welding Journal, London, July. 

WELDING HIGH CARBON TOOL STEEL AND HIGH SPEF! 
STEEL WITH THE OXY-ACETYLENE BLOWPIPE, by © / 
Walker—The welding of alloy steels and its application in the ma- 
chine tool industry—The Welding Journal, London, July. 

THE REPAIR TRAMWAY RAILS BY BLECTRI( AR 
WELDING—The possibility of building up worn rail surfaces. |" 
stead of replacing with new rail, has caused marked savings.— 
The Welding Journal, London, July. ae 

GAS AND ELECTRIC ING—Comparison of the two pro 
cesses by a user of both, who investigates both the chemical and 
physical aspects of both processes—Revue de la Soudure Autogene, 
Paris, June. ss 

CHROMIUM ALLOYS RESIST CHEMICALS, by C. E. MacQuite 
—Use in Chemical Apparatus; How Chromium Acts in Creating 
Resistivity; Proper Precautions in Welding—Iron Age, August |-. 
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TOBIN BRONZE WELDED 


How a badly broken Corliss 
engine cylinder was repaired 
quickly and permanently 


ea entire head end of this highpres- 
sure cylinder was broken off on a 
line through the center of the steam- 
valve chamber, the cylinder proper and 
the exhaust valve chamber. 








thie Sylinder. Five welders worked in shifts, using 
the oxy-acetylene process and Tobin 
Bronze Welding Rods. Theactual weld- 
ing time was 21 hours, with a total of 
63 man-hours. The materials required 
were 216 pounds of %-inch Tobin 
Bronze Welding Rods; 54 pounds of 
welding flux; 1270 cubic feet of acety- 
lene, and 1339 cubic feet of oxygen. 











Ordinarily, the use of Tobin Bronze 
eliminates the need of extensive pre- 
heating. In this case the masses of 
metal were so great that a preliminary 
heating was considered necessary. 


After all work was done, a cold water 
test of 170 pounds per square inch gave 
no sign of a leak and the engine was 
put back into service. A new cylinder 
would have cost $1200. The total cost 
of the repair job with Tobin Bronze 
was one-half that amount. 





THE AMERICAN BRASS COMPANY 


GENERAL OFFICES: WATERBURY,CONNECTICUT ~ 
The repair ir completed, end the welded cylinder Canadian Mill: ANACONDA AMERICAN BRASS LTD., 
ready for service. New Toronto. Ort. 


TOBIN BRONZE 


REG. U. S. PAT. OFF. 


WELDING RODS 


EXCLUSIVELY AN. ANACONDA PRODUCT 
~ — : 
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Really Efficient— 


The VULCAN 
Carbon Electrode Holder 


The VULCAN positively will not overheat. 
lasting and continuous service under most s:< 
conditions. Light weight. Easy to manipulate. 


Made in 200, 400 and 600 ampere sizes and for 14”, %4” and 


diameter Electrode. Special sizes made on request. 


The Fibre-Metal Products Co. 


Designers and Manufacturers since 1914 of Bower's Welding Helmets and 
Shields 


CHESTER, PENNA. 


designed for all 
heavy duty work 
in carbon welding 


Ask for a trial! 














For Sale—Service rights on WK and WC Prest-O-Lite 
cylinders. Large or small quantities. Alfred E. Corp, 40 
Mathewson St., Providence, R. I. 


Patented December 19, 1922. 





Wanted—Salesmen handling complete line of welding sup- 
plies to sell welding rods and wire, both gas and electric—for 
large manufacture, on commission basis. Apply The Seneca 
Wire & Mfg. Co., Fostoria, Ohio. 












Hobe-Phoenix 


Wanted—First’ class electric welders. Must be thoroughly Preheating Torch 


expcrienced, good wages, steady work all year round. Apply 
General Boilers Company, Waukegan, III. 





For preheating, brazing, 

bronze welding, working Inc. 
quartz and pyrex glass, 92 albany St., New York, N. Y. 
platinum melting. 


Ask for Circular WM for other sizes of Hoke-Phoenix torc! 
jewelry soldering, lead burning, radiator and fender saseiring. etc 


For Sale—Gas compressor, four stage, 3000 lbs. working 
pressure, A-1 condition. Address Box 502, Coraopolis, Pa. 





For Sale—Property and business consisting of our three- 
story building and our general machine and welding business. 
Equipment consists of oxy-acetylene and electric arc appara- 
tus. Building brings $375 per month rent. Location in busi- 
ness center and trade is excellent. Population of city 75,000. FOR SALE 
Good reason for selling. Write for price and details. All 
machine tools and welding equipment included. Adress 98 ELECTRIC WELDER 
care The Weling Engineer. 200 Ampere, continuous duty 

’ 220 Volts—3 phase—60 cycles 


For Sale—Completely equipped welding shop in thriving ADDRESS Box 97 THE WELDING ENGINEER 
Pacific Coast sawmill town, $3,000.00 cash. Address, 99 care 608 So. Dearborn St., CHICAGO, ILL. 
The Welding Engineer. 























For Sale—Service rights, Prest-O-Litt WK and WC bo =O0n0Oc0=c0s—————"" 0c or ——_ 











cylinders. Address G. A. J., care The Welding Engineer. IR T ELECTRIC WELDERS 
Wanted—Low pressure Oxweld Generators for welding EBUIL 6 
Give full information, size; age, serial number and lowest cash pm buy, sell, exc t_and repa 
; , , as Welders.  B Waid 
price. Address R. F. D. Box 786, Halethorpe, Md. q se : 
Take advantage of our specialized welding service. 
Distributors Wanted—For the latest type A. C. combination | GOODMAN ELECTRIC MACHINERY CO., 126 Green St., Newark, N. J. ad 
arc welders, also for our Aluminum Fix and Iron Fix. The on ——_—_—_——_1.o0 026 


Aluminum Fix Co., 1964 E. 5th St., Cleveland, Ohio. 








Position Wanted—Acetylene welder of 11 years’ experience, Wanted—First Class Electric Are Welders. Must be thor 
both R. R. and industrial, capable as foreman or instructor, oughly -experienced. Good wages. Steady work all year 
desires permanent position; have 5 years’ selling experience in around. : 
another line. Al references. Address A. W. Y., Welding APPLY—PACIFIC STEEL BOILER CORPORATION 
Engineer. BRISTOL, PENNSYLVANIA 














For that Final Touch — Use a WODACK 


To give your welds the appearance of expert workmanship, use a WODACK Portable Electric Grinder 
on every job. It is easily taken to the work and its smooth, dependable operation assures a perfect 
result. In your shop there are scores of uses for this grinder. Write for details. 


Wodack Electric Tool orperanes 


43 S. JEFFERSON ST. CHICAGO. ILL 
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Two Sections of Pipe 
made of 34” plate weighing 15,600 pounds, six feet 


in diameter at one end and four and one-half feet’ 
at the other end. All seams were welded with 


Roebling Standard Bright Electric Welding Wire 





John A. Roebling’s- 
Sons Company, 
Trenton, N. J., 

Makers of Wire 
Rope and Wire 











Do you wish to reduce ? 
the Cost of your .. 




















Then insfall an 
Oxygen Producing 
Plant of your own. 


We supply complete Plants for Tivede and also 
For Nitrogen of any practical purity 


FRANKFURTER MASCHINENBAU-AKT. GES. 


vorm. POKORNY & WITTEKIND - FRANKFORT -ON-MAIN (GERMANY ) 


AMERICAN REPRESENTATIVES—WALL BROTHERS COMPANY 


$29 MAJESTIC BUILDING, DETROIT, MACHIGAN, U. S. A. 
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OXECO 


Acetylene Cylinders 


Cylinder depreciation 
charges are part of the cost of 
making and selling acetylene. 


Oxeco seamless monolithic 
filled acetylene cylinders are 
designed and made so that 
actual depreciation is reduced 
to the lowest possible figure. 


The truly seamless shell, 
made entirely from one piece 
of carefully selected steel, is 
the most durable type of con- 
tainer for any compressed gas. 


Monolithic filler cannot dis- 
integrate or sag, regardless of 
service conditions, and will 
last as long-as the steel shell 
remains intact. 


In addition to the years ot 
service built into Oxeco cyl- 
inders, is the knowledge that 
they will never be declared ob- 
solete or unserviceable. This 
is attested by their 100% 
safety construction and serv- 
ice record. 


KEITH DUNHAM 
COMPANY 


110 South Dearborn Street 
: CHICAGO, ILL. 











Uniform 
Quality 
Assurec 


ELDERS who use 

Commercial Acety- 
lene soon learn that 
every cylinder contains 
the same pure gas. 


Your torch can tell 
the difference! 


COMMERCIAL 
ACETYLENE 


Means pure acetylene. 


COMMERCIAL 
SERVICE 


Means prompt service. 


No matter what your gas 
requirements may be vou 
will be interested in our 
sales plan. Ask our 
nearest office to tell you 
about it. 





Supplied in the following size 
cylinders: 


10x30-in. size - <- 125 cu. ft. cap. 
12x36-in. size - - 225 cu. ft. cap. 
12x44-in. size - - 275 cu. ft. cap. 


Commercial Acetylene Supply 


Company, Inc. 


General Office: 80 Broadway 
New York City 


80 E. Jackson Blvd. 
61s Teast Oo. of Geese Bate. 


683 Atlantic Ave. 
Boston, Mass. 


417 Market Street 
San Francisco, Calif. 
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You will want 


"KOR dd 


WELDING ELECTRODES 
to do that welding job right— — 


Remember the exclusive features of the im- We have a complete line of Steel Electrodes, 
proved KORO Electrodes. The corrugations meeting all American Welding Society Speci- 
in the wire, the special coating, and the spe- fications. Tell us about your work and let 
cial method of application. KORO quality us select the wire that will give you the best 
is a help in getting better welds. results. 


LINCOLN STEEL COMPANY 
2320 W. 58th St. CHICAGO, ILL. 


We have a real attractive proposition for welding supply dealers in several 
territories and are selecting sales agents with great care. If you can handle a 
fast seller, write for details of our agency contract. 








AUTOGENOUS| WELDING AND 
CUTTING APIPARATUS 


FOR OPERATION {BY HYOROGEN OR 
71 Of ot i a af 


GRIESIHEIMER 
AUTOGEN | VERKAUES- 
FRANKEURTI AM MAIN 


























44 THE WELDING ENGINEER Augus! 





112 Chances - - - 
But Not One Explosion 





Not long ago a fire broke out in the filling room of 
an acetylene plant. 


There were 64 Hackney cylinders attached to the 
filling racks at the time—half of which were prac- 
tically filled. The fire soon spread to these and set 
off the fusible plug safeties. 


In a short time the fire gained great intensity and 
spread to the wooden loading platform where 48 filled 
Hackney cylinders were waiting to be shipped. 


Here again the safeties functioned properly. There 
were 112 chances for explosion, but not one resulted. 


Such performance under the worst possible conditions | 


is a good example of the safety and dependability of 
Hackney acetylene cylinders. 


And this instance shows one more reason why 99 
7/10% of the 70,000 Hackney cylinders, manufactured 
by the Pressed Steel Tank Company during the last 
15 years, are in active service today. 


Write for more detailed information. 





PRESSED STEEL TANK COMPANY 
MILWAUKEE, WISCONSIN 


1155 Continental Bank Bidg., Chicago 
1331 Vanderbilt Concourse Bldg., N. Y. 
5731 Greenfield Ave., Milwaukee 


LT 





MILWAUKEE 
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Welding Wire 
and Electrodes 


Stop Lost Time 


Wire that’s processed after drawing 
makes it easier for your welder to turn 
out uniform work—it stops lost time and 
ruined work. 





In addition, Page Welding Wire is shop 
tested, proved by actual tests on all types 
of welding problems. Let us show how 
you can weld more efficiently at less cost. 


Large stocks carried at convenient ship- 
ping points by our distributors who are 
giving a nation-wide service. Write for 
sample wire and interesting information 


about welding—no obligation. Put your 
welding on a paying basis. 
Page-Armco Welding Wire 


and Electrodes are shop tested 
and processed after drawing. 


PAGE STEEL AND 


WIRE COMPANY — 
An Associate Company of the American iP 
Chain Co., Inc. 
Bridgeport Connecticut VY 
District Offices: 


Chicago New York Pittsburgh San Francisco 


SS ae 








Arc 


TRADE MARK 


Welding Rods 


W. E. ELECTRODES 


A NEW GRADE FOR 
TANK WELDING 
AT 
LOWER PRICES 


Samples on Request 


“It isn’t only the analysis that counts!” 


ULZef—R 
icxtes@ 


125 LAFAYETTE ST., 
NEWARK, N. J. 


Gas 
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OF COURSE, 
You Wouldn’t Think of Buying 


Welding Glass 
Welding Goggles 
Welding Helmets 

Welding Handshields 
Without asking for particulars 
from 


WILLSON GOGGLES, INC. 


READING, PA. 


Willson research, facilities, production, service, ex- 
perience, quality, prices—all should mean a lot to you. 
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K-G TORCHES 
REGULATORS 
COMPLETE UNITS 


K-G WELDING AND CUTTING CO., Inc. 


Home Office and Factory: 556 W. 34th St., New York City 


DISTRIBUTORS & SERVICE STATIONS:— 


J. G. Brown, 255 Ninth Street, San Francisco, Calif. 

Chicayo Grinding & Machine Co., 2117 Tilden St., Chicago, Ill. 
Motor Accessories Company, 1041 Hamilton St., Allentown, Pa. 
Harry P, Winslow, 15 Vinton St., Worcester, Mass. 

Wiscoasin Motor Parts Co., 2354 Cottage Grove Ave., Chicago, Ill. 
Welders Supply Co., 700 McCulloh St., Baltimore, Md. 

J. W. Evans 95 Brook Street, Tompkinsville, S. I. 

Albany Eo see Works, 40 Madison Ave., Albany, N. Y. 
H. Harrison 1718 Sansom Street, Phila, Pa. 

Gaul, Derr & Shearer, 16th & Fairmount Ave., Phila., Pa. 

Welding & Supplies Co., 3445 Parthenais St., Montreal, Can. 
Welding & Supplies Co., Toronto, Can. 

Weldit Acetylene Co., 638 Bagley Ave., Detroit, oe 


, West ria, 
Welders Service Co., 5031 Liberty Ave., Pittsburgh, Pa. 
Passaic-Bergen Welding Works, 650 Main Ave., Clifton, N. J. 
Passaic-Bergen W. Works, 356 Fair St., Paterson, N. J. 
Sutton-Garten Co., 425 North Capitol Ave., Indianapolis, Ind. 
The O Company, 601 East Washington St., 


Syracuse, N. Y. 
Storts Welding Co., Meriden, Conn. 














I Dime=1 Dollar 
/ 


you do your electric welding 
with a 


“Seneca” / 


“Can now do as much welding for a dime as 
I formerly did for a dollar,” writes one of our 
many satisfied users. Letters like this are the 
rule, not the exception, for every day “Seneca” 
is showing the way to MORE PROFIT in elec- 

' tric welding. 


“Seneca” handles the largest to the smallest 


job in an efficient, economical manner. 


Just ask us to send you ‘‘Seneca”’ details 


Seneca Electric Arc Welder Co. 
Seneca, Kansas 
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112 Chances - - - 
But Not One Explosion 





Not long ago a fire broke out in the filling room of 
an acetylene plant. 


There were 64 Hackney cylinders attached to the 
filling racks at the time—half of which were prac- 
tically filled. The fire soon spread to these and set 
off the fusible plug safeties. 


In a short time the fire gained great intensity and 
spread to the wooden loading platform where 48 filled 
Hackney cylinders were waiting to be shipped. 


Here again the safeties functioned properly. There 
were 112 chances for explosion, but not one resulted. 
Such performance under the worst possible conditions 
is a good example of the safety and dependability of 
Hackney acetylene cylinders. 


And this instance shows one more reason why 99 
7/10% of the 70,000 Hackney cylinders, manufactured 
by the Pressed Steel Tank Company during the last 
15 years, are in active service today. 


Write for more detailed information. 





PRESSED STEEL TANK COMPANY 
MILWAUKEE, WISCONSIN 


1155 Continental Bank Bidg., Chicago 
1331 Vanderbilt Concourse Bldg., N. Y. 
5731 Greenfield Ave., Milwaukee 


Lh 


MILWAUKEE 
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Welding Wire 
and Electrodes 


Stop Lost Time 


Wire that’s processed after drawing 
makes it easier for your welder to turn 
out uniform work—it stops lost time and 
ruined work. 


In addition, Page Welding Wire is shop 
tested, proved by actual tests on all types 
of welding problems. Let us show how 
you can weld more efficiently at less cost. 


Large stocks carried at convenient ship- 
ping points by our distributors who are 
giving a nation-wide service. Write for 
sample wire and interesting information 
about welding—no obligation. Put your 
welding on a paying basis. 


Page-Armco Welding Wire 
and Electrodes are shop tested 
and processed after drawing. 


PAGE STEEL AND 


WIRE COMPANY cearz 
An Associate Company of the American & C6 
Chain Co., Inc. 
Bridgeport Connecticut AVA 
District Offices: 


Chicago New York Pittsburgh San Francisco 
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Gas <i> Arc 


TRADE MARK 


Welding Rods 


W. E. ELECTRODES 


A NEW GRADE FOR 
TANK WELDING 
AT 
LOWER PRICES 


Samples on Request 


“*]t isn’t only the analysis that counts!”’ 


ULZ-fF 
ioxiesC 


125 LAFAYETTE ST., 
NEWARK, N. J. 
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OF COURSE, 
You Wouldn’t Think of Buying 


Welding Glass 
Welding Goggles 
Welding Helmets 

Welding Handshields 


Without asking for particulars 
from 


WILLSON GOGGLES, INC. 


READING, PA. 


Willson research, facilities, production, service, ex- 
perience, quality, prices—all should mean a lot to you. 
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K-G TORCHES 
REGULATORS 
COMPLETE UNITS 


K-G WELDING AND CUTTING CO., Inc. 


Home Office and Factory: 556 W. 34th St., New York City 


DISTRIBUTORS & SERVICE STATIONS:— 


J. G. Brown, 255 Ninth Street, San Francisco, Calif. 
Chicazo Grinding & Machine Co., 2117 Tilden St., Chicago, Ill. 
Motor Accessories Company, 1041 Hamilton St., Allentown, Pa. 
Harry P. Winslow, 15 Vinton St., Worcester, Mass. 


Wiscoasin Motor Parts Co., 2354 Cottage Grove Ave., Chicago, IIL 
Welders Supply Co., 700 McCulloh St., Baltimore, Md. 
J. W. Evans 95 Brook Street, Tompkinsville, S. I. 


Albany Wi & Boiler Works, 40 Madison Ave., Albany, N. Y. 

H. Harrison 1718 Sansom Street, Phila. Pa. 

Gaul, Derr & , 16th & Fairmount Ave., Phila., Pa. 

Welding & Supplies Co., 3445 Parthenais St., Montreal, Can. 

Welding & Supplies Co., Toronto, Can. 

Weldit Acetylene Co., 638 Bagley Ave., Detroit, Mich. 

A. G. Sprague, 870 Amboy Avenue, Perth Amboy, N. J. 

Sight Feed Generator Co., West ndria, Ohio. 

Passa Boge Welding W > az ~~ ag N. J 

ng Works, 650 Main Ave., on, N. J. 

Welding Works, 356 Fair St., Paterson, N. J. 





Syracuse, N. Y. 
Storts Welding Co., Meriden, Conn. 








I Dime=1 Dollar 
/ 


you do your electric welding 
with a 


“Seneca” / 


“Can now do as much welding for a dime as 
I formerly did for a dollar,” writes one of our 
many satisfied users. Letters like this are the 
rule, not the exception, for every day “Seneca”’ 
is showing the way to MORE PROFIT in elec- 

* tric welding. 


“Seneca” handles the largest to the smallest 
job in an efficient, economical manner. 


Just ask us to send you ‘‘Seneca”’ details 


Seneca Electric Arc Welder Co. 
Seneca, Kansas 
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Protect the Eyes of the Welder 
from Injurious Light Rays 


Protexsite Welding lenses are specially made of 
Adjustoweld Welding Glass to protect the eyes of the 
welder—afford absolute safety from the injurious 
light rays that penetrate the ordinary lens. 

New improved Protexsite Goggles are light in weight 
—will not conduct heat or electricity and are non- 
inflammable. Lenses quickly changed by simply 
unscrewing front rim. ~ Write for descriptive litera- 
ture and prices. 


The Safety Equipment Service Company 


BUELL W. NUTT, President 
1228 St. Clair Ave., Cleveland, Ohio 


NEW IMPROVED PROTEXSITE 
Welding Goggles 








Speed of Welding 


The speed of commercial welding is one 
the most important factors in the product; 
costs of welded parts. 








The use of the carbon arc method of wel, 
ing frequently not only more than doubles ¢! 
speed of welding but improves the physic: 
properties of the weld metal as well. 


The UNA process of Carbon Arc Weldi: 


for instance utilizes the heat of the arc. 


1. To refine the grain structure of 
the weld metal. 

2. To relieve welding stresses. 

3. To produce a tough, ductile, 
metal that withstands sudden 
blows and shocks. 


May we discuss this welding process with 
you personally? 


The UNA WELDING & BONDING CO. 


1615 Collamer Avenue CLEVELAND, OHIO 
AC.—D. 
a N Welders 
Welding JC PRODUCTS \ Welding 
Rods Pr Supplies 

















Welding Rods— 


Seneca Brand 
Gas Weld and Electro Weld Rods 


For Various Requirements 


GRADE NO. 1. For Electric Weld- 
), ing, a low carbon soft wire with a 
s) smooth soft action in the arc. 


GRADE NO. 2. For Electric Weld- 
ing—meets the American Welding 
Society specification E No. 1B. 


GRADE NO. 3. Acetylene Weld- 
ing—a low carbon smooth rod suit- 
able for all general repair shop use. 


GRADE NO. 4. Acetylene Welding 
—the purest iron stock and meets 
the American Welding Society 
specification G No. 1A. 


All Grades supplied in accordance 
with customer’s requirements. 


Highest quality guaranteed. 





Your Inquiries Will Receive Prompt Attention 


The Seneca Wire Mfg. Co. 


Established 1905 
FOSTORIA OHIO 














Weld it Electrically! -- witha 


SUPREME A. C. Arc Welder 


The Welder With 56 Arc Variations 
27 Intermittent Arc—29 Continuous 


Scored Cylinders Costs almost nothing to operate. 

Valve Seats Has no moving parts, no upkeep cost. 

Teeth and Wheels Eliminates dismantling and Pre-Heatins. 
Building up Dies Permits jobs to be welded in place. 

Boiler Sections 

Figs Lines THE ALUMINUM FIX CO. 
Defective Castings 1964 EAST SSTH ST. CLEVELAND, OHIO 


DISTRIBUTORS WANTED 


August, 1926 








Use 


Wanamaker No. § 
ELECTRODES 


for building up worn shafting, 
pulley fits and steel bearings 


ALSO FOR HIGH TENSILE WELDS 


This electrode is making quite a hit among 
electric welders, because :-— 


“It flows much smoother, faster, and also turns 
much better, leaving very few pin-holes compared 
to ordinary mild steel. It also produces a harder, 
longer wearing surface and the finished job when 
turned down looks like the original rolled steel.” 


Both the tensile strength and ductility of a weld made with No. 
5 is guaranteed to bé 20% greater than one made with mild 
steel or pure iron, 
WRITE FOR PRICES 
AND FREE SAMPLES 


Another HOLLUP Product 


Cc. H. HOLLUP 
CORPORATION 


3333 W. 48th Place 


269 37th Street, 
Chicago, Ill. 


Brooklyn, New York 
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Don’t Burn Your Hands When Lighting 
Your Torches. Play Safe—Use Only 


S SS ~ Sid (i , 


001-4 


\ 
\al 
+ nef 


The safest lighter ever made. 
Keeps your hands 
away from the flame. 


“The price ts 

higher but the gun 1s 

worth the price. We 

must come to Shoot-a-Lite. 
Every expert welder will 
eventually use it. It is a superior 
device.”"—A welding authority. 


STEVENSON DISTRIBUTING 
CORPORATION 


(Sole Owner) 


119-121 E. 27th St., New York 
(Madison Square 5661) 








Dixon’s Graphite Rods and 
Plates for Welding 


Made in all diameters, lengths and sizes. 


Small diameter rods are sold in 4, 6 and 8 
inch lengths, the shorter the rod the less 
breakage in shipping. 


Also Dixon’s Graphite Weld- 
ing Putty. In 5 and 10 lb. cans. 
Dept. 202A. 


Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 
Established 1827 

















INDUSTRIAL GASES 


OXYGEN HYDROGEN 
ACETYLENE NITROGEN 


ALSO GENERATING APPARATUS 


Cylinders—Valves—Regulators 
Eyosee and International Welding and Cutting Torches 
Welding Wire—Fluxes 
Cast-iron and Aluminum Rods 
Plain and Armored Rubber Hose 
Asbestos Pads and Paper Goggles, etc. 


All equipment fully guaranteed 
Quick shipment and low prices 


KNOWLES ELECTROLYTIC PLANTS 
for the production of hydrogen 


Knowles Patented Cells are safe, simple to et, automaiic, 
ssunmibin ieee the abvetbuge at + and in adation alle of Ge 
opera ve the vantage a quan’ pure 
oxygen equal to 50 per cent of the hydrogen volume. Can be fur- 
nished in any size up to 15,000 amperes. ee Soon 
c wg 4 of plants now in operation, over one and 
cubic feet. 

Our experience as American Manufacturers and Distributors 
enables us to recommend these plants unqualifiedly. 


Write for literature and quotation 


International Oxygen Company 


American Pioneer Manufacturers of Oxygen 


ros Main Offices: Newark, N. J. 
e *s ca 


New York, Pittsburgh, Toledo 














* ge ease = 


Sa ee ee 





wines 


AY 
: 
uy 
a 
" 
‘ 





48 THE WELDING ENGINEER Aug 


IDEAL 


FACE SHIELDS 


Ideal Face Shields protect the head, chest and neck 
against direct and reflected rays. Easily adjusted and 
removed. Constructed of vulcanized fibre and aluminum, 
assuring durability and lightness. Hinged door allows 
quick inspectién of work or interchange of glasses. 


IDEAL WELDING GLOVE 


The Ideal Glove for Electric and Acetylene Welders is 

made from Sheep Skin, which has been Subjected to 

an Asbestos Treatment and which makes it both heat 
resisting and fireproof. 








IDEAL 


WELDING APRON MM | Burke Arc Welder 


The Ideal Apron for Weld- 
ers is made of leather which 


has been especially treated | Holds a steady, short arc and positive adjustment ¢ 
the pop 7 ogy Be | infinite number of current values. 
ible and durable. Current regulation is easy—just turn the hand w 
THE IDEAL F ACE to set the indicator for the desired current. 
SHIELD C0 From 50 to 300 amperes instantly available. 
468 N. Garfield Ave., Send for Bulletin 133 
COLUMBUS, OHIO B k El . “ae 
| urke Electric Company 
| Erie, Pa. 
SALES OFFICES 
Buffalo Chicago Cleveland Detroit 
New York Philadelphia Pittsburgh 
SALES AGENCIES 
Akron Boston Cincinnati Kansas City Milwaukee 





































‘‘New Process’’ Aluminum Fix 


Makes Broken or Cracked Aluminum 
Parts as Good as New! 


jN MANY cases automobile work can be done without dismantling. Pre- 
heating is not necessary. ps ng gS Fix is better and quicker than acetylene 
welding and there is no warping of = one. It will work on the thinnest 
or the thickest of sheet or cast aluminum. Oil has no effect upon it. 
Aluminum Fix can be applied with a gasoline torch, lead burner, gas or 
acetylene torch. It has a se point of 385° and has stood a Government 
test of over 10,000 Ibs. per sq 

Our “NEW PROCESS” Welding’ School will teach you how to use it FREE! 


Manufacturers of Aluminum and Iron Fix .- 





see. The Aluminum Fix Company 
1964 East SSth Street, Cleveland, Ohio, U. S. A. 





Rae i Aluminum Transmission Case Be- 
fore and After Repairing with Aluminum Fix.” 
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‘say Gadinds for Welders 


The Insula Welda 





Hee 


WORKING WELDERS 





are kept busy full time 
melting the daily output of 
WelhilE 
Write Today for Catalog Manufactured by 
STRAUSS & BUEGELEISEN CHiIcaco Sree. _ &' Wi VIRE Co 


30 Front Street BROOKLYN, N. Y Srd Street 


TTY HYUONPADSTRENADADOERNE ETERNITY TNE uit TUE TE HEP bo 
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New—and Efficient 
The new combination gasoline engine driven 
COMPRESSOR AND ARC WELDER 


Consists of 24 h.p. BUDA Engine, 800 r.p.m.; 120 cu. ft. 
2-cylinder compressor; 200 ampere G.E. Arc Welding 
Generator. 


(Overall dimensions: 96 in. long, 48 in. wide, 47 in. high) 


Compact and very efficient. 


WELDING SERVICE CO. °c 
































Var 
yj 


’ ant 7 So 
You iW iD 





The SERVICE and SATISFACTION you will get cut of your Gas Welding and Cutting Equipment 
will depend on the Service Built Into It. 

In Torchweld Equipment you will find Safety in Operation, Economy and Certain Dependability 
because Real Service is Built Into It. 





Send for Catalog 
No. 23-E 
hf Torchweld Non-Flash Welding Torches are made 
in eightsizes to meet every production or operating requirement. 


TORCHWELD EQUIPMENT COMPANY 224 North Carpenter Street, CHICAGO 


Electric Arc Welding Equipment 


Transformer Arc Welders (A. C.) 
Motor Generator Sets (Direct Current ) 
Gasoline Engine Generator Sets (D. C.) 










A complete line of Electric Welding Accessories always carried on hand. 
Electrodes—Holders—Masks—Handshields—Glasses—Cables, etc., etc. 


ALLAN MANUFACTURING & WELDING Co., INC. 
726 WASHINGTON STREET BUFFALO, NEW YORK 


Central New York Representative, Endress Manufacturing Company, Cortland, N. Y. 





‘ you dig into facts 
you will find 


SHAWINIGAN 


CARBIDE 


- 











SHAWINIGAN PRODUCTS CORPORATION: NEW YORK - Plants - Shawinigan Falls, Quebec, -Keokuk , Iowa. 
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Welding Carbon Products 


National Round Welding Carbons 
National Welding Carbon Plates 
National Welding Carbon Paste 
National Welding Carbon Flour 


Our welding carbon products are designed especially 
for welding operations 


National Carbon Company, Inc. 
Cleveland, Ohio San Francisco, Cal. 


Canadian National Carbon Co., Limited 
Factory and Offices: Toronto, Ontario 
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LIQUEFACTION PLANTS 


for the Production of 


OX YGEN-NITROGEN 


Furnished In Any Capacity ROLL 


70 Cubic Feet Per Hour Upwards 


HEYLANDT SALES COMPANY 
OTTO ADAMS, General Manager 
140 South Dearborn Street, Chicago 









OXY -4CETYLENE PROCES! 


NPERIAL%EQUIPME 





New Mixing Princip 
a regulator that accurately contro! 


gases, the greatest working range ever covered | 
ONE torch—are exclusive IMPERIAL features. 






WRITE FOR CATALOG 


IMPERIAL BRASS MFG. CO. 


517 S. Racine Ave. Chicago, III. 














QUASI-ARC SYSTEM 


Manufacturer of: 
A. C. & D. C. Welding Sets 
Dealer in Weldtrodes: 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


L*W. 110 V. WELDER Gives Machinable Weld 


H. E. STEINBOCK 
Peekskill, New York 











“ “ANTI-BORAX”’ 
fe Oxy-Acetylene Fluxes 


Soe” are made for every metal and 


have EXCEPTIONAL merit. 


BRAZ-CAST 
FLUX 


For bronze welding of Cast Iron. 


We also make the popular “E-Z” Welding 
Compound for forge welding. 


Samples of any upon request. 


Anti-Borax Compound Co., Ft. Wayne, Ind. 








ACETYLENE WELDING SHIELDS 


Our Neo. (! Shield, especially for welders whe wear correction glasses. You w 
enjoy the comfort and freedom afforded py it. 





This shield is fitted witu Sy) spall Welding Glass—The glass you wil! like 
Price, $4.00 each, f.o.b. Chicago, 1 
Seld by all dealers in welding tnen td and manufactured by: 

CHICAGO EYE SHIELD COMPANY 


2300 Warren Ave., Chicago, Il 








DRILL—GRIND—POLISH 
/ STRAND 
FLEXIBLE SHAFT EQUIPMENTS 
Several Sizes 
N. A. STRAND & CO. 


Y §001 N. Lincoln St. CHICAGO 




















WELDING ROD = 
HOLDERS 
For the ALL STEEL WIRE BRUSHES 


Acetylene Welder. 
$1.08 4c Each, 3 for $1.00 


Write for Dealers’ Prices 
C. SORENSEN, 18 E. 16th ST., CHICAGO, ILL. 














HE accuracy of meas- 
urement achieved by | 
the U. S. GAUGE is not the 
result of chance— it is the 
product of scientific design 
and skilled craftsmanship in 


manufacture. 













UNITED STATES GAUGE 0] 


New York 














Specialists 
In Rare Element Metallurgy 


platinum «+ + tungsten + + + molybdenum « « « silver 





OR many years the Elkon Works, Inc., has pioneered not 

only in advancing and stabilizing the quality manufacture 
of rare metal alloys, but in extending the industrial utility of 
a group of elements whose tremendous potentiality for service 
in manufacture is even yet but partially understood. 


Elkon Contact Points 


Elkon Contact Points of tungsten, silver, platintum and special 
alloys are in use in countless numbers the world over in ignition 
and control apparatus of automotive, refrigerating, farm lighting and 
other systems. - 


Elkon Molybdenum 
sheet, strip and fabricated parts 
The industrial applications of this metal are widely increasing as its 


resistance to corrosion, its workability, and high electrical resistance 
become more generally understood. 


Elkonite 


This series of basically copper-tungsten alloys used as welding elec- 
trodes has extended the employment of spot and other types of 
resistance welding to fields where hitherto they have been entirely 
impractical, because of this alloy’s ability to carry great electrical 
loads at red heat without mushrooming, fusing, or losing shape. 


Elkonite has made the spot welding of brass, aluminum, tinned and 
galvanized iron commercially possible. 





Wochouitina, NJ. Inc. 


Formerly Elkon Works of the General Electric Co.. 
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| These arc welding transformers 
and generators meet the demands 
of every shop. 







PORTABLE 
DURABLE 
FLEXIBLE 





“ALTERNARC” TRANSFORMERS 


The low cost of “ALTERNARC” 

Transformers puts the advantages of 
arc welding within reach of every shop. 
Also, they have no maintenance, no 
moving parts, no revolving windings, 
nothing to cause trouble. 
The lower cost gives you 
a bigger profit. Ask about 
our rental plan. 














Se ALTRRNARC INDUSTRIAL ALTERNARC 
“DUALARC” GENERATORS—They have everything!” 


A.C. & D.C. | 
COMBINED 
IN 


ONE 
GENERATOR 





DUALARC MOTOR GENERATOR SET 


GAS ENGINE 
DRIVEN IN 
PORTABLE FRAME 


In addition to supplying both direct and alternating 
welding currents, the Dualarc will operate grinders, 
drills, small motors and lights. It is an ideal set 
for gas engine drive. 


When we make recommendations on your welding problems we do not hesitate 
to say which is the best current, because our machines furnish every kind of 
current for metallic arc and carbon arc welding. 


Electric Arc Cutting and Welding Co. 
152-158 Jelliff Avenue, Newark, New Jersey, U.S. A. 











